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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce fluctuation in the 
characteristics of a piezoelectric element and to enhance 
the withstanding voltage and the reliability by forming a 
piezoelectric layer made of a perovskite oxide with 
excellent crystalline performance and (001) plane crystal 
orientation. 

SOLUTION: A adhesion layer 12 is provided on a substrate 
1 1 , a first electrode layer 1 4 made of a noble metal 
containing titanium or titanium oxide is provided on the 
adhesion layer 12, and an orientation control layer 15 
preferentially oriented with the (100) plane or the (001) 
plane is provided on the first electrode layer 1 4. The 
vicinity of the surface of the orientation control layer 1 5 at 
the side of the first electrode layer 14 is structured such 
that the region of the (100) plane or (001) plane orientation 
exists on the titanium or the titanium oxide located at the 
layer 15 side surface of the first electrode layer 14 and the 
area of the region at a cross section perpendicular to a 
layer thickness direction becomes greater toward the 

opposite side from the first electrode layer 14. A piezoelectric layer 16 preferentially oriented with 
the (001) plane is provided onto the orientation control layer 15. 
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Nb. a 1 m<DmM%)&'Smvtci><Dm<ni: P Z T t f S EE IS # -c ft 50 
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\i <fc < s PMN-^PZNX&>oTfc.i:^o $ % \Z % J^ffte, 0. 5 — 5. 0 /ira(0|5fflt 

fc i v> 0 

[ 0 0 7 1 ] 

_b IS ffi « # /l 1 6 ± tt , f ^^0. 2/imTfcoTP t^b^S»2 0lSfl 7^^ 

^Jhti^o ft. IB 2 ^)liB l 7 P t \zm fei* , »mtt*t#T*foHtfi<. 

J^J¥f3:0. 1 — 0. 4Mm<D®B-efcJxficfcV^ 
[ 0 0 7 2 ] 

^ut, w je « s ^ » . ±essi i±ic x « * a 1 2 X iKDisii 4, ia ipj $y » 

11 5. Elfril 6Stfl2(Dlffifil 7S:^^^^ffi^J:t)llS^j*ffibT^Sbfct 

otsii 7o^isii, //^ ' y^sf tfeot tiv^ 0 

[ 0 0 7 3 ] 

±m&mm i 2 it, ± fa m « i i t %z i <omum i a t co^m^^M*) z>tz#><Di><Dx&> 

0 T . T i HP8bf , 9 ^9 fV^ tt , 3/<C/wh > ^:y^>^5gL<l3^nixXte^nb ( T 
iSr-atf) <z>fls "C * J* U T t> ± V* D £ % |± 0 . 0 0 5 -1 /i m(^)$5itfeiitf 
■fcv*. ro^^Si 2ii^f Lt)^g3it)Otli^<, 1 iJb^lg loigf 1 4 Sr 
I8lrf^t6 J;5i:tt{), Ii<Dl@Ii 4HT i ^t*JntVN^(Ot\ Sfi l 1 
t % 1 om^Ji 1 4 *<0«*tttta»fc&A#i:fc5 o 

[ 0 0 7 4 ] 20 

J: 0 . lEfifiHIHl 5 1: (100) flg X tt (001) ffifc«3teEft*-t£*«*i«:fcJfi 
<£> An * li N O &jB;c 3 0 ^^%EAT"Cfc^ - t bV^ 0 * fc, Jg 1 oSMJi 1 4 <D 

oft^Jg-Cfettlii:<, mmteO. 0 5 — 2 /ira<D®BtfcjitfJ:^ 0 « % g?i<E>m^;i 

1 4 teas it * mfofflwm i 5Ko*saii:fif tsf is 1 *>m® 
jfl i 4i:§ttfct(OT^D , as i (omum 1 4 ^ w ^ ® w ^ 1^ t ^ -c ^ ?i /c 

J:EEia»J»Jil5«o*ffi**b^llli-«r.i:tt»if4<, ITtto?? 
ffli!12 nm,): D t/h$^ e 30 
[ 0 0 7 5 ] 

JiIBBBIrI SOWS 1 5 tt. ±EEt*i 1 608fittXi; (0 0 1) ffi S ft f£ «r ft _L S * 5 

b . La(D^ti(j:0?:8t2 S^/uyoKTtfchtfU, go^tf |j;0iS:iK:3 
/^%eJlTi§*iT-foi^i^J:v^ 0 £ fc . EftfcJSPii 1 5Sr«j*-T-5»^tt, JblEPLTKRSb 
■f > :<DPLTl:^;^^^^tlf:PLZTtfcotU<, CtlbPLT-^PL 

ZTC ASt;-7y^y(D/>i< t t)-*Sriifl t/ctotfeot t>iv> 9 ± 

12^^3-^0^*11^:2 O^/vyoBlTtfc^ r i: # # * b < , -T^^^SrARtf-r^ 
# v o '> # < t t> — 3: J&;bD 5 , <o h ~ * ^ SsiO * 12 0 3: j® a: l o ^ a-% £A T ( 40 

5<DB£Jpl3:o. 0 1—0. 2/im<£>®B-T?fc;fttf<£v^ 
[ 0 0 7 6 ] 

fit, ±BElRlWlP/il5te*5rt**ls> S-ffi II 4ffl)(OSIJSf^(l, B 2 * 1" £ 
9 K v (1 00) ffi X tt (00 1) lEl^WilJ 1 5 a n 4 *5 »* 5 E 

AfHiipjf 1 5 m^mmu^^Lwr 9 > isioisn 4\z&fc^ 9 ^z^mvtzm 
s\z te$tit^ 9 h z> & . 3-9 is vtzm-sx- h&titvx&ik?- 9 is\zf£ % - t & 

mm Hi^ bEEmitm 1 6 w\zftfr<>x*z < ttzm^zii uxv> s 0 - * % is 1 <om 

MM 1 4 & (1 1 1) Eft 5 Eft£)#PJf 1 5 K^^Tg? 1 1 4 O^ffi 50 
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*> it a ^ * yxits?ftf * >- *#6tftv^»» <o ±wmm 1 5 b -e js, (100) s 

^ (00 1) ffilwttiEfaLTitebr, rit*li, (1 1 1) IE(pItftotV>5 1 
till 4^»fH:iotlj: (1 11) ffiEJl^oEl^C^ofc !) 7 ^ 7 ^ C^ofc 9 
t5) o - (100) ® (00 1) iEl^lllioTV^i^^il 5 bli, EfRl 

fflfflM 1 5 (DM 1 <om^/l I 4l(DSB^?)l*tt 2 0 n m§gj t^git L^#4 
itT % E[p]$!l#PJI 1 5 (Dlfi5 0. 0 2 /i m«±tfeHtf, E fpj fgj ft) Jf 1 5 <OjEm#Jf 1 

6{Rdtf>*ffi<DII&£## (1 00) ffiXli (00 1) ® BE ft <0 ^ i$ 1 5 a t ft S p 
[ 0 0 7 7 1 

JilBJEm^Sl6tt. ±ISg2fof&JWJf 15 (00 1) ffi{;ig&i2ft£;h,fcfc<7>T*fc 

-t© (0 0 1) IEiPiKali9 0%Kii4otv^5. 10 

[ 0 0 7 8 1 

< . 9 /Jn $ Wc#>tr % (100) ffiSLF (001) 35 I- IE ft LTi>ftv^*iE 1 

5 b #4 l-cv*t t, i roi^il^tfcoTt, Eft ftJt&PJi 1 5 <t>;i j? 

^0. 0 1 mK±TfeiX«, E ® # Jl 1 6 m<D%L^<D±n&\± (1 0 0) BB X tt (00 

i) mmfa<Dmi&tft*),mmi£mi6<D (001) isi^*?r 9 o%g±i:t5^ 

[ 0 0 7 9 1 

[ 0 0 8 0 1 20 

S i^ffil 1 _b , ^#Jf 1 2, Jg 1 <D«SJf 1 4. KftftJflpJI 1 5. JE«# 

[ 0 0 8 1 1 

lia^fi 1 2 11, T i 9 — F y h& m**X % 1 1 & 4 0 0 ^\zjnm\stt#h 1 0 0 

WCOS^^m^SrfpiDU, lPaOT/W 1 ft f$ f&-t Z> ZL t \Z £ V b ti 

[ 0 0 8 2 1 

-tie $ 1 comum 1 4is. ^75^/<s/*3£g£ft;BLT. t i 9 — ? v hsr/p t * - y 

h £: ^ :R 1 1 Sr4 0 0 < Ct£ADffftU&tfS£ ) 1 P a <D T ^ ^ IS * * \Z :fc V^ T 8 5W 

Rt;2 oow^iiiSiAti 2»p B if^t^:tiaMHh5 0 ^^UbiiTci i ^ 30 

m®Ji 1 4 k 33 it 5 * # * 1 2 t iis*f{M^>*®$p^iL >^sttic^ftitv^^ 0 

[ 0 0 8 3 1 

Ty^=^>'^:^^^:cD^S^^^S^fflv^/c^^^c:^i, <D 9 ^ ft&Lit Z frxmikJ- 9 ^ b ft 
I-S^tsr i*«a4 L^. 3x12, S4E l 1 (Ofig^6 5 Ot J: 9 tlv^t, ^ 9 ^ <o 

[ 0 0 8 4 ] 

_bfBEft$!)$)/fl5te, 7^^ ^Sr 1 4 ; tyi^%ttt5 P L TlC^fcffi (PbO) 2 

^/^%i®pJ^cip^Tls^byc^^^--y^^5:fflv^, Sffii i oat 6 o ott, t =r 

^^^^t<Oig^#H^4 3 (^^ftffiltA r : O 2 = 1 9 : 1) tC *S ^ T , X £ S 0 . 8 

Pa, iWS1^ 3 0 0WO^#T*l 2^PM^t^:tl:J:!)!lbil§o 
[ 0 0 8 5 ] 

ft, -LfEElBjfatiPJi 1 5 £ * y * ffi Id X K> *■ 5 ffi I- JB i" 5 T =r >- £ ^Sf £ o ig 
^^f^^^lt^^^^ffi^, 0%5r8i l 0%aTT-fe^r t L^ 0 m tt , & £ 
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* ft , 0. 0 5 P a ttl 5 P a UTt Jb 5 I k *»* IV\ Z ft t± * O . 05P 

a t9t>/hSV^, EAMttii 5©8fttt*tf bo<-*, 5Pa*jBA5i: % (10 

0) ffi X tt (0 0 1) BBOEAtt^ttT-^SA^b-CJbS. 

[ 0 0 8 6 ] 

P;± 7 5 0 t£lT-Cfc5r fc^gjuvN. r H: . £S 1 1 (OfiftiU 5 ott D t/hS 
, 7 5 otiOfc^tv^, ^l^li, If Jx^Pb#l5§t^:tl:i!)^£L 

[ 0 0 8 7 ] 10 

J:9#SLi*©H:*-bEtt*#£ES:0. 5%y±i 0%WTt l, ^ol^^SrO. IP 
aPJi2PaP;Tit5iHI^ £ ft 1 KOSS5:5 0 0t«i6 5 Ot £1 T fc i~ 5 - 

[ 0 0 8 8 ] 

JilBtf) i 5 KiEfllMttJI 1 5 Sr^jsEI-Jvtf. <d& fa fflmm 1 5 tts % l £>mM l 4 K 
** 5 E ft « HP 1 5«o*S8lEjSftt5f* ffcttfc: L-C»ftjfcft wtttcJ:?), 
^^^±IC^oV^T (100) BX tt (0 0 1) -ffiKElRlLft<45 0 * fc % ZW?* 

. jiia<ojta < » i owffiji i 4 ©*B5^ b if ut * (^anttto^aii 

tt 2 n ra ± t> fc /h £ ) <D T* . El^lSJ^l 1 5 ii, (100) IXIi (00 1) ffi l£ £ 9 
— JBEfabfi<Ji3 i0 — Sfr . Il^tlll 4li (1 1 1) ffiElftfcftoTV^Sfcft, ffi 20 
ft M I* Jl 1 5i:joV^tfiolgIi 4<o*ffia»cfc^a^^^i&5#ftb*l^SB5)-o±iB!l 
M^T-tt, (1 00) ffi^> (00 1) IES!ttt4b4vv (111) BE ft 

I:: & £ ) D ^o«tjEtt±refeafi6Sic»ixT/hS<4-5 — (1 0 0) ffiXte (0 0 1 

) BBElfto«*ttit*-f*. ^ O&S. ElSlSJ^Il 5l:^lt5lKOlgli4i^)i 

jiiBcoia<. KKotttii 4 fcjsjt sEiRiawi i 5«o*asaii:{i[tt 

^^^V±{w#qSE-T5 (100) ffiXl* (00 1) SElRl^iSl 5 a I 1 Of if 

i 4 (D^mniz&v * t/fcfc&vte\<^uft<D±w\z&&vfr<> (100) m ^ (oo 

1) ffiEft £ & o T # l^Jgc 1 5bkS:ft§ - tlCJiU, - <£> (1 00) ffiXli (0 

0 i) mm fa <om*$i i 5 aniKDiin 4W*»b-t«>s3tw (ffi^i 1 6i) icft 
a>o -cje< * 9 , E^aaiii 5 <offi®#ji 1 6{M^^ST*fL »^<»>*s (1 00) ®x 30 

tt (0 0 1) iElRlofiiKl 5 a ^Lt, ^^^^^A^^^a^o^A-yog* 

7 vco^tt^ O $rix: 2 5 ^^%£JIT ^ , E ft ffi) ffl> Jl 1 5 O £ A {£ 

^Eft tS^te&lwft it5o 4$ ic Ao^^jt^^^vMJif, *S S j* ft 4» JBlc z 

o 

[ 0 0 8 9 ] 

iSEtfti 1 6li N PZT (Zr/Ti=5 3/ 4 7) — 4*? h «r J9 t*, £ 

« 1 1 O&ff 6 1 O^T-, T/i':******«>»-&#Bl*l* (#*#;fgifcAr : 0 2 =1 
9 : 1) t£*5^T, X^*0. 3 Pa. XHttSA 2 5 0 WO*fl=T? 3 »H»^it 5 ^ t 

± 9 » b ft 6 o 40 
[ 0 0 9 0 ] 

z> mm&m\L o %5r^x 3 o %WT-efes n t tv^ 0 r*utt,»** 

;t 5 <h N (0 0 1) lElRlS^fijfs^^ffcSo S^Ktt, 0. 1 P a &L ± 1 

Pa«TtM:H^ilv\ rix tt , XffiStf 0. 1 P a J: 9 t/hJv>i, ffifirg 

1 60^ B B B ttSi;EI1H4^ae)O<-*, lPa?rSt5t, (00 1) iEMt^fi 
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* fc, _bf5EE 1 6Sr^^y^ftKJ:9JBdti-5BSI<o*«i l <Btt* tt . 4 5 0 tH 50 
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±7 5 0^«TXrfc5ri;^a*bV^ r ft ft v 1 1 <D&& & 4 5 Oti} t*sv> 

[ 0 0 9 2 ] 

± t> L v^ co x ±f£^*#JE£l%J^±10%EJlTtL, ^oR^JSrO. 15Pa 
W-t 0. 8Pa«Ttt5tHt, Sffi 1 1 ©aftSr 5 2 5 <C « ± 6 2 5tKTit5 

[ 0 0 9 3 ] 

-fcf£<DJ;5fcJEE®(fcJil 6Sr^^i-tbtf. r<OJEm#:Jf 1 6 li, Jt IE E fa ftj #P Jf . 1 50E 10 

• #I i 6«ia)*B# (ioo) ixii (ooi) iEfttftoTv^5:fe, (ooi 

) ffi E ft fc ft ?> (::t*|j:, Z r/T i 5 3 / 4 7 t fc5 : i 4^8 J i4 9 , 

- oiffifl:f 0 ioi^i: it, (ioo) m t (ooi) BBittracfcsfcO, :ogig: 
(100) ® E ft & ir ) , ^ <D (ooi) B E ft « (gl«: B 0 0 Jw (100) ffi 

[ 0 0 9 4 ] 

±IEl20ifiIl 7 i*. P t * — y > bSr^V^T, t^lrjoV^T 1 P a <D T =f is X 

* 2 0 OWO^&tt^-TTl 0^HJ&^t5r ttiDUbnSo 

[ 0 0 9 5 ] 20 

^v-y^v-o^Si i±I^Ay^jtlcJ;D^Mt5^i:t\ «*t*Xt*EGltta*A#fc 

m # ji 1 6 # b n , ss * h^fi«too N &mm*<Dfrm&&(Dtib<>z*&< 

ttlc, « *H4 S: IrI ± $ * 5 ^ -C # S o £ fc. Zr ftfctt 
3 & Bj£ $ iiSl^ % EES* ^F- ^)ilE £ ft Jh £ it 5 C ^ "C # S . 

[ 0 0 9 6 ] 

^frttfc^lS Ufcl516tfllcov^TRiai-* 0 ft, T <£> * ^ *£ 0!l l - 5 \z x tt 
> S«Jilw v S&*Ji, ftl4>tt«JI* EftftJffliJf, EiftiSl/i 2 c£>m@/f trWtr «jtfc 
Ufc«fi6tt, JblBX16J£1!Si:iaC-C*>* (fit, *16W5"ett, **«Sr**ltV>4V^ 

) • 30 
[ 0 0 9 7 ] 

( X Jk M l ) 

[ 0 0 9 8 ] 

^rUT, fi2 0lSASr»«t«n^£Et#|^ieAEAtt^lX&ASrn^fc. -Tft:b*> 

. X^[niyfffiJcJ:5^W^^. JE « ft: Jg (1 0 0) mMfa&ffi&M*^^ v 7 z U J 

*S A ** 3g S: * b * (10 0) ISl^*lia = 9 7%tfcof: 0 ^/c. P ZTSOffl^jj;, 

* o T± 9 << J; 5 fflj*##f Srff o fcS*. 9 — # y b tHttZr/ 40 

T i Jfc 5 3/4 7T*fco/c 0 
[ 0 0 9 9 ] 

EiRiw»JiS:*j«"*-*wo» i (ommm <o&&mfa&RTfmm&*m'<fc 0 -r* 

X*Iil*fffilc £ 9 o P tJRHt (1 1 1) BEft3r^LTWc 0 * 

fc. X|S3tm^^3t (XPS) b 5 n m 0>m £ * ft o fctt*. Ti 

[0100] 

*v^ % Et#|Sr»AtattOEAMflAoeABAtt&i;i)t£AS:n^fc 9 w^Eft 
»»*<DPLT«tt (10 0) BEl^^ny^^^ h 12 £ eli ^ ^ £ ^ U T V^c 0 ft. Eft 

SJiI(o^i(Olgiii:|j: (i i i) iEffiii:iofcai^^ae>nfc 0 r (i i i) 50 
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BE fa o tzMft « , Sfl-oliaiJi(0*BS68fc*5its^^ ^ 4 v^ $p # co _L W \z 

7>*f&12*e/i'%'£HrZtl % P b 8 * % i§ SHJ |£ £ ^ H T 0 
[0101] 

ftlr, g§ 2 tf>m&Jf & Jg/fc-f- 5 *ff <OttJ| <D t> £ /B v ^^f^y^tiD 1 5mmX2 
mraH9) 5 ffiUfc^? * 1 0 0<B#li 0. 2 /i mf Of 2 OlSiJ:^^ 5/ 

*Sfei;iJ:?)^/&UT, El^t d 3 1 (Oi^Jrffofc (fft^Sd 3 1 coiS*Sl:o^ 

T Ji , 0ltll#K 2 0 0 1 - 2 1 0 5 2 t / i«#B) • ^^10 0 ^7 y f l/A-Offi 

2 7pC/NTM, tfbo^fta = 4. 2 % ~e o ft 0 
[0102] 10 

z^^X . ±^&mM <7>%S 2 (DMUm * . lmm^-eO. 2 n mff. <D P t 1& b VX X '< y ■ 
^ft^J: t) ^^^-77^ SrffiV>t 1 0mm&1PiT'6 5 4@ J£/& b , t JlOl 2 ^1^1 
|g 1 OtSl b <D RQ \z & EPAD IT WttJE ffl 5fe U fc c ft> BWJEffitt:, «BEHJiDfc 

istitil#UAti5SHfc, W « EE ffi <o ¥ *& tt: 1 1 8 v -e h 9 , 

o ^ 1 1 a = 4 . 2 % tfoofc 0 
[0103] 

(Hftffl 2 ) 

^- <0%V&m 2 X\±, SgJr, 0. 2 SraraliDH'fVf ^7yi/^i (SUS 3 0 4 ) 

b U , ® #Jf fc mm 0 . Ol/imO^V^/UCTa)^^,^! tf> m @ /I 12, 

^0. 2 5m m -Cfc o TSfeflS^ 9 V £ 8 ^ /V%^tt5 P t Jgl £ > £ ft M » M fc tt , «ff 20 

0 . 0 3 /i m "C *? o T 1 7^yi-%(07^^^^^^U^o^(7)^^i^Mk^SffejfflL^^ 
Hs|![Lt6^;w%i@«tfc5PLTi (3^/u%0-ri/^iyr>A§r^j!3DLfct>0) Sr. EE 
Iftii-li, iff^ 2. 7/xm-efe^PZTM(Zr/Ti=40/6 0)Sr,»2Om 
Mil Ictt* 0 . 1 Mnicop tJBSr^Jxf ni^fcp 

[0104] 

_b IE ^ * Jl 11 , Ta * — ^ y h £: ffl l> T . 8 « £ 5 0 O^KiDHftb^^b 1 0 0WO^^ 
m 2j £: EP *D L , lPaOTyv^^^fx^T. 1 5> K 71£ i~ £ ^ b \z X SM# ft o 
[0105] 

-blE^ 1 omffiJltt, #5c^/^*^IS:tti UT, T i 9 — Jf y V R V P t 9 — >f y Y 
£r/B V^. S«£ 4 0 0 <C lc*Di?& U ft;** b 1 p a <^T/i^vt^§jti<oa^#B^4 a ( # * 30 
frmttAr :0 2 =1 5 : 1) l^fel^t 1 2 0 W^t; 2 0 0 W^S SSl^ 1 2 

[0106] 

-hlBiaiPlSJWJiW:. 2 O^^yo^^y^y^^ttSPLTC, 3 ^ /l' % <D -^r ^ iy ? A 
S: »*P L^oR-fkft (PbO) S:10^/v%ii*J^J!raxLTil^UfclSl^^ — ^5/ F^fflv^ 
, StSifiS 6 0 0tt\ T^=f^i»*i:<Da-&#HiS+ (^/^ftaifcAr : o 2 = 1 9 

: 1) K&In-C. 0 . 8 Pa, A 3 0 0 W(0 ^# t 1 5^f^^f5^t 

<t «9 ft ft: . 

[0107] 

-LlEEEmttJf PZT (Zr/Ti=40/60) ^^*S^^-y^hSrfflVN v 40 
«6O0tT\ T ;is =! is bmm b <Dm&Wimi** (^f^ftSltAr : 0 2 =1 9 : l) \Z 
*5V^. K£* 0 . 3 P a , »S«t* 2 5 0 WO*ttt?3NfB»*t5^ kl:i9»fc 

o 

[0108] 

JblEIg 2 O m«i/f i± , Pt* — hSrlVNT, ifi^:13V^Tl P a ©7;^y^xf 2 

o 0W(Oill&l^-e»^t^ c ilci ^#fc 0 

[0109] 

CO*S«2©Et* : FO#IIKfc, 9 7 y 9 ^ Ot Sfl fH tt JL h ti ft *» o fc 0 
[0110] 

ttt, SI 2 (Oil! SrJ£j&i-£ ^ o JE m »^ co ^ ^ ffi f&] t4 ^^laj* . _h fS*J£#J 1 i 50 
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iR]«o*ft-ea-<fct r^> s f£mt£mi-± (oo i) sEipjjE*s^-<n^^^^ t a 

1S5tSr^L. (0 0 1) lEl^ftlia = 9 6 % T* o 0 ^ tz. % PZTJg|(D3S/*tt, * — 
¥ V H^tlUCtZ r / T i It 4 0/6 OTfeofco 
[ 0 1 1 1 J 

. P tflttt: (l l l) £^ it v>fc 0 Sftf ^yitt8^;i/%t*ofco 

[0112] 

LTRlt (00 1) ffiEft^ a ~? X # V M & A m ^ £ m b X fc 0 ft, E ft ftj $1 S IS 
l^liMI: fi (1 l l) ffigHfr ft o fc$B##Jl <b Hfc Q r tf> (i l i) SKftlcft 10 

[01131 

15mmX2raml:§)!)ffltfc^yf OOfflffSl, 0. 1 /i mi? 

<D% 2 <£>mffijl Sr^/<y#«6fci 9»rtLt, St^ftd 3 1 wattffofc i: 1 
O 0fl(OA>f cOEEm^^<05p^ fit tt-129pC/N-C*9. tfboftta = 2 

. 9 % T*fcot 0 

[0114] 20 

i^t, JilEJE IllSt ^ <£> 12 ^ISISr, lmm^T'O. 1 /i mjo P t Ri U^/<y 
^ftlC^tJ^^^-^^^^V^Tl 0ramP B 1it*6 5 <@ b . ^ Jl<^) I 2 (OfSI 

^Il^lilior^ Sr HI AD b T £$]5e b fc r * % ©SJEttcD^i^lil 1 

8 Vt'fet), bo#|j:a = 4. 8%tfcofc 0 
[0115] 

( m m m 3 ) 

^ (O MMM 3 X \± , ^ ffi £r . 0. 5mmI(D/<!) nii^^7^ (lOOmro^^-fX 
) i b , ^ Ji K I* , j^i?0. 005/imO^^^/i^ (Ni) £ v Jg 1 CD ® ffi Jf , 
i?^ 5 0. 1 5iimt'fcotf ^y«rl 8^^%t#t§^ ^v^n (I r) R £ v Eft 
fftl $9 M K \% . Jffi # 0 . 0 2^inX^^XB^/\-%<Dy^^^^^^V^^>^<o^m&^ 30 
ft$f !Sffl^t^^Lt 1 6^^%i»-efe5 P LTl ( 1 ^ /ls%<D^ >- Jf *s * gS *n b fc 
h<D) £ , EE m # M . K m & 2 . 6/im-CfcSPZTJgl ( Z r / T i = 60/40) 
Sr. ^ 2 omffiJf l-J*. MJ?^ o. 0 1 MinOP tiSr^Jxf ^ffl^to 
[0116] 

JiBE^»SH> N i * — V y hS:fflV^T, £3 0 0 <C id >bn f& b ft *l b 2 0 OWcDiSi^ 

& ® # £ AD b . IPaOT/U^^^^^-e^ l#IB»/*i-*w£fc£!>#fc D 
[0117] 

llEIl OSggft, ^TC^^^^^aSrffifflbT, T \ $ y FSt/I r * — ^ y V 
SrffiVN, SgS: 6 O Otl:iD^L4^ t> 1 P a (07;i/=f y^f^ t^^VNT 1 6 0 Wfi Xf 2 

[01 18] 

-b E E [rI ftflW Ji tt , 1 2^yP%07y^VS:ttt^PLTI: N 2 ^ % <£> :/ # ;x £ gs 
iPl^oSfte ( P b O) & 2 2^^%igllcJ!)Dxta^UfciS^-yy FS:fflV\ g 
«T&£ 5 8 0 <C T/u=*ViBfc*£*>»-&»B«* (^^ftgitAr :0 2 =19 : 1 
) K *5V^T . 0 . 8 P a . Mm^M?) 3 O 0W<D&ftX 1 5 ftmj&f&i- % Z t \Z <fc 

[0119] 

± IB JE m * JI I* , PZT (Zr/Ti=6 0/ 4 0) O^gflc^ - y y F Srf l,^ Sfijg 
S 5 8 0 *C "C. T^^>-£g£lSf<t^jm^#|g^* (^f^SSitAr : 0 2 =1 9 : 1) \Z 
:fc l> T , S$g0. 3 P a . BHifttS 2 6 O WO*# t? 3 «fB»^t 5 ^ i I: i D »fc 50 
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[0120] 
[0121] 

-CD^^#j3<DI£m§5t^cD&JBIt;it> x ^7y?^«««l4abh4^ot 0 
[0122] 

(1 0 O) BSfS)Iffift H |l^ny^^^ hffl*S»*i6«:*b % (1 00) IE 
!r) £ »: a = 9 5%Tfoofc 0 * ft , PZTSOfl^tt, $ — >f V ha^tHCtZ r / T 10 
i Jtli 6 0 / 4 0-Cfeofco 
[0123] 

\ I r m (111) ffiEl^lSr/Ttt^^c * ft s Tiilil 8f/V%T*i)of: 0 
[0124] 

LTitt (ioo) BEft^o:/*#>fhasiSA«»**L-cv*fc 0 ft . 

i <o m mm w k t a- 7 x * * o ft n & » jl n ft 0 :^7^^77^cio/:s^ 

r± . f£iomM;i^:Rffi^K:tett£^*:/as#&L^^ 

5o * fc > 1 *^%, 9 ^ * > ^ 8 -=e % ^ ^ £ n , P l 6^/P%Silr 20 

[0125] 

2 nimm £r T^jS-T 5 ml (O^m (O t> 2r ffi V*"C . ^^v/y^ia^ 1 5 m m X 2 
ramHSOffllt^yf U^-Sr 1 0 0 ffif^M 0. 0 1jimJ¥:<D^2 OtSl Sr * 

^*SfcK<fct)7fcj#;U-c. EE m SSd 3 1 oi^^ffo/c ^ c 5, loofi^^^^u/^ — 

<^El^|[(Of j^Itt - 1 2 2 p C/Ntfc t) , feo $ tt a = 3'. 6 % "X? fo o 0 
[0126] 

tV>t x _hISJE^i^ J ? L 0^20m®M§r, 1 m m A "C 0 . 0 1 ^mfOP t b VX * s< 
v 9 m\z X 9 / 9 /v-r * ^ Sr Iv^t 1 0mm Pel PS "C 6 5 ?g L , ttifix^S2(Olg 

(0«IiioHfctffSrWiDttBtSSrJBtLfci:I5, B mBE {it <D l± 1 30 
1 5 V X r> % « o £ He a = 5 . 2 % T*fco/: 0 
[0127] 
( ^ 3fe 0U 4 ) 

r<£>3iiS#94-efc3:. SffiSr. O. 5mmf 4 V f i/ y ^ y 57 x/n ^ t , Sfliclj: 
> . 0 1 MmOf Igf^O. 2 5/im-Cfeo-C^fl: 

^*>-£5^e/i'%'g*W-r5I r J@l Sr. EftSfelfSpJl ft, mm&0. 05/im-CfooTlO 
^^%(07V^ y^^tt^o^O^tf ^qt^ifSli^iitKLX 1 0 /l' % ffl #J T? fc 
£ P L T J8I £ . BE « B tt * J* J¥ tf* 3 . 2//m-Cfe6PZT^ (Z r / T i = 52/4 
8 ) Sr. » 2 <£>m@B I- 11 , 0. Ol/^mcoPtKSr^n^ftfflV^Co 

[0128] 40 
±IB**Ji tt. T i ? —V y h £: ffl V^T , S«£r5 0 0 t l^io^t^^ ^ 1 0 OWO^H 
^S^SrfPiDU. 1 P a(^r;v^y^^tT\ 1 # ^ ^ i~ 3 t K £ (M# 7c e 

[0 1 2 9] 

± IE ^ 1 <D mU M . #5£*'<5>*»«SrteJHL-C. Ti^^/yFRtfl r^-^^h 
SrfflVN % S « £ 4 O O'Clrjtaffftb&^k 1 P a (07^=Ty t t ( # ;* 

ftatfcA r : 0 2 =1 0 : 1) lC *5 T 9 0 W RXJ 2 0 0Wtf>KJUgtfl|;£r-t? 1 2 & m J& & 

-t z> ^ t \z ± *) ntz 0 

[0130] 

JiieErpismaiStt. 1 o^/uyoo^y^y^^tt^PLTirKit^ (Pbo) ^14^ 
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t (DU^^m^^F (# *#SJt A r :0 2 =15 : 1) fc *5 T . M & 0 . 8 4 P a . 

^m^mti 3 o ow<d*#t-2 o^Hr^t^: £ fc £ *M# 0 

[0131] 

-bl£JEEfl;#:jI te, PZT(Zr/Ti=52/48) (O m & f£ * — # V Y Sr # V* . ft 
S 6 2 0tT\ T JVzi^ £&m t <Dm&&m%* (#^l$aitA r : 0 2 -1 9 : 1) fc 
*5V^T, 4 P a . KHifelA 2 7 0 W^) ^ft 3 SfH t 5 ^ t lr i ? f 

o 

10 13 2] 

•±|EJK2<oa«Jitt H P t * — ^ s/ hSr^V^T, Sift fc *5 1 P a 

0 o w©»i»iA-e»«t-5 cttioufc. io 

[0133] 
[0134] 

m#Jf 13 (1 00) IESlIIft B lI^py^^^ hS«S»3gSr^b, (1 00) BE 

1 it ft 5 2/4 8 tfcoto 
[0135] 

, I rflttt (1 1 1) IE(6]Sr/T LTV^to £ fc v Bt-ft ^ ^ ^ * tt 5 ^ ^ % ~C fc o fc D 20 
[0136] 

l t (ioo) mmfa^* y * $ ^ hSft»«3ssr*bTv^fc 0 ft , mfomwm<om 

1 o m & JS (ffl fc tt T ju -7 T * fc ft o fc U ft a* ji 6> fc „ ^ r ^ x ft o fc SB # 

te. fSi^m^Ji^^ffi^fcifctts^ft^^^asff 

*> in Z> o * fc . 7^^y^i o^/i^%^#$jx, p b # i o * jv % ig inj fc ^ 4 ft x ^ fc 0 

[0137] 

#C fc . !2(OiiI Sr^^i" S mK^tt^O t>0£r£IVN-C. ^-f V ^ fc J; t> 1 5mmX2 
mm fc*2J 9 ftLfc^^^W* — £r 10 O ©f^M 0. 0 1 ^ mi¥^)I 2 (^)f 
i/*jSfel:J: Et6ftd3 1 oaut Srfro fc t ^ 5, 10 0<@(7>^7^^u/<— 30 

WEitfOf^flj: - 1 4 1 p C/Ntfc t) , tfbo£fto=2. 4%-Cfcofco 
[0138] 

^V N "C > -LlEJBEfltSf ^<0^ 2 £: v 1 m m ^ "C 0 . 0 1 n m 1? <£> P t m t U X X '< 

V * ft fc <fc *) * 9 * ? SrJB V> T 1 0 m m mfftX 6 5 b . iv ^ in <D m 2 Of£ 

i^Il^iSi^: *>Wfcmffi«rEpin UTWmESriHJfcLfc*::** BlEfiOf^lil 
22Vt&!?, tfbotlia = 4. 1 % ~C fc o fc 0 
[0139] 

(3S*«5) 

3 m ml? ^ (j) 4-^f V^i^y 3 y r) x /\ ^ \^ % 3& /§ 3: t£ 
< LT, S«fcSgl<om^Jl£l£^^/&-t-5££t>fc > OlSllClt, JR»J&* 0 40 

. 2 2 m m fc o T ^ * is £ 2 . 1 * ^ % ^ * i" 5 P t Jit Sr . E IrI « » JB fc » H « » jftt o 
. 0 3 //mTrfcoT 1 2 * <D ? > # is b 1 5^^%60^/^=3^r^A^5r^^U^^o^ 
<^t*f ^jk^ifia^t Jt^tt 1 8^;u%i@IX^5PLZTi { 3 * /i> % o> ? * 
> £ A £t ^AO L fc t> <E>) £ , £E«f*Jl fc li. If ^ 3 /i ratfc^ P Z TR ( Z r /T i = 
5 3/ 4 7) £ , II 2 ® S if fc 12 % fflt J£ # 0 . 2MmOPt®S:^H j e^fflV>fc 0 
[0140] 

5:fflV^ x SffiSr4 0 O'CfcAD^U&^b 1 P a ^T/^=^^^f^^1fc^V^-C8 5WX(/2 0 
0WtOiSjg«m*T-l 2^f B l^^;-r^^^fcJ;t>^fc < > 

[0141] 50 
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Jb IE E (pj M ffl M , 1 4^^°/o07y^i 1 5 r^i, t *^*t-5 P L 

zti:, 3 a- % o ^ * & Sr 81 An b a* o & <ft #& ( p b o ) £ 2 4 % ifi ic: Ad £ 

4" (^Xft^itA r :0 2 =19 : 1) IC&V^ , M^&O . 8 P a , SliSt^300 
[01421 

±ISJEm*^«:. PZT (Zr/Ti=5 3/ 4 7) OM#:*-y>;,h&Jgvv 

«e i o^-e. t^*^ & tom-sam*.* t^^^sitAr : o 2 = 1 9 : n \z 

10 

[ 0 1 4 3 J 

_bfB^2coli^^ii v P t 9 —>f y h SrJSV^T. SiaiC*5V^f 1 P a ^7;^yif^f2 
[01441 
[01451 

*rbT, IS 2 ^fE^^^^^^^H9^JE^frS^^raSEf^tt^^ffij^^^^^i £ EE 
mt£Ji I* (1 0 0) BElRlffBB***^!!^^*^ hattft*3t*«U, (1 00) ffiE 
fp]ft a = 9 8 o fc 0 PZTHOfi^lt ^-^7 hi^^PCTZ r/T 

i JtliS 3/4 7 tfco t 0 20 

[01461 

«v*T* KfaftJ«PJi£7£j&-r£jiijcDjgi a «tf « a A E A 1£& tfR&jft & M^fti £ - 6 

. P t Ktt (1 11) IE|6|i/TltV^ 0 * ^-^^fif±2. l^u%-e*>ofc 0 
[01471 

LTltt (1 0 0) ®Ef6]-<ny^^^ hS*SA*3S«:5*b-CV>fc 0 i*K E A $J #P Jf <D U? 

i o m mm w \z m (1 1 i) ® e a k: # o ^ # ^ jl b ;h, 0 n <d (i 1 i) as^ci 

#;tbix5o . ^^^v/^A^S3^e/w% x 7^^>^1 2^e/v-%^W^ix. P b # 1 

8 * ;i" % i8 m \z * ix x fc 0 30 

[01481 

^2<7>mS^S:^^;-r^B^J^>«fig^OtOS:fflV^T. ^ ^ K £ 9 1 5 m m X 2 
raraH9J5ajtf:^yf l//^- 5:1 0 0 flg^M b. 0 . 2 m m J? <^ f(? 2 <0«ffiJBS:^^ y 
^&lcJ:t)^^;UT. ffim**d 3 l<o$]/ESrfrofc£ £ ^ , 1 o 0*Bo#V^U/<— <e> 

EE««;s$ctf>¥^ffite- i 3 o P c/N-efc9, ifbo#ii a = 4. i 2%-efeot 0 

[01491 

tV>t, ±lSJBEm*^<7) H 2 Olli 1 m m A ~e 0 . 2 /xmffOP tit tt^^y 

£ |g 1 OiSl toP^^mH5rPPA0b T St HJEE ZiMfcVtik^Z^ WmEEfflO^^Jii 2 
OVffe!), 0%T*fco/to 40 

[01501 

( *t t* m ) 

#1 £fc "C Z> o 

[01511 

*£ A « ig * 5* b , (1 0 0) ffiEl^lSlia = 3 l %-efcofc 0 
[01521 

* fc. ifB^lfi « 1 £ *i tr b TJEttJEfc d 3 1 co^^Srtro/ct r^>. ffi 50 
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ftt-7 2pC/Ntfe!), tf£>0#tta=ri. 5 % "C fc -=> fc „ ' 
[0153] - 

£ b , lIE^l^ 1 t^fl^LTBSE^jffl^Lfct r 5, K«EEffi«0^*Dl465VT* 
[0154] 

LfcriSoT, ±IB*JS«fi| l w i 5 ft IH fa frj ^ Ji £ 12 3 »7 T- N JE H w Stt ^» £ |6j 
[0155] 

( it**! 6 ) 

z.<ommm 6 ouil, -L IE H Ji l £ I* E ft $0 #p JI <d # © ^ a* g ft 5 ( IS ft $ij flp Ji © 
s> * ^ # 31 i£ 0!I l t Hi) C ) . i" 4 fc> *, % ^ © IB ft ft) P S ti: , L a ^^tLtl^iV* 

^*>-g£#& (pt) *»s>fciK *©»©*#*ttte**»»j*i: l-c«»£ Htu-cv* 

[O 1 5 6] 

^O^JSfiaj60JBE«*T-(r*3{t^BE«^SI± (10 0) S£ft£S&AX'<a:f;tA.f|-. 
S!*£(gjlS)t£^L.» (100) BEfilSlia = 4 l%T?i)cfc, * fc , BE«j£8©¥*&<iI 

tt-8 2pC/N-efot). libof lio = 9. 2 % T? o „ £ b »tt£Eff«)¥$tt 

8 2VT-fe!),riP>0#(ia = 12. 1 % T? ifc o „ 
[0157] 

©82fttt»±ft±b, «^»-^W®JE £ ft ±-e£ -5 r t # « 5 „ 

[0158] 
[0159] 

n<Dmi&* V-t. la3STJ<Bl4^r*5V^T, At*. E^gaS-ffeoT, ^ © JEE 2)^ £B # A 
i^t± > ^-^^^.^ffij (JbT:frft) tIIt5EAi5lPSl 0 1 #^^Jht^5 t Btt 

» -hie£E*^5Bngsi o i v> ±s%mo *m ? £ ? izmmz titer ? =l ^ — * nx-hv . 

Ctt, EE^^HP^lOlwTSSgaPSrSdipJrEg^Jtfc-rv-^M^asitT-feS,, ± 
IBJE^7^gBWA<OJE^^SapgBl 0 1 -tOlTlc^hftitltSllSr^f ai- 

^SPBS^-r^^st^gB^-cicitJ^S^tt^rfrfffi^^i 0 2 t $ ft T ^ 5 „ 
[0160] 

— ^gUBtt, -h IS 3- JE 2) ^ 1 0 2©B&I±t;fiit5f irolSH 0 3 

i-. ^ n. # k # sa ?ij stvtv^s, 

[0161] 

-hiE-f^^sft^aj^ctt, 4 is ■? m&xizwzm&mfim. 1 o 2f5t?#ffit5#iiii o 

5 t . C © # i§ #t ^ 1 0 5©-CV^=S:±fHJBE^^l 0 2lc{fcjj&T;5*:ie>©i£jfcq 1 0 6 i: 
. ffi^J^l 0 2fto>-4^?&nkm£-£Z,ftlb<D4l>>?$fi,&i o 7 i: £ % L "C V^ 5 „ 
[0162] 

Dtt. / X^«T-fcoT, r©y X;ufiDlill s -fciSW^SfcSSl 0 7|r®ii-f-5/X/P 

JL 1 0 8 SntV^, £/c, EttlC^s/^-CfcoT, CL © I C ^ 5/ y P>±IE=& 

fi2U«fi 1 0 3»c*fLT^^7'^^^I7^-tBW=S:^UT*JBE^^^-?tvtt^i-.5i5lc 
4 o T V> -5 o 

[0163] 

m <DEEt)M 1 0 2 £ #-oE7J^gB#A ft! # HR ft K ffi ft T £ . ^©T^^^oi-^gBB 



(26) JP 2004-47928 A 2004.2.12 

&m i <ommm i o 3 ± (mmx*nT w) i-istt h ixfrmfaumm 1 o a t . z <om.fi m 

mm 104_h ( HO T fid ) \z K It h tt 1t JE « fcjf 1 lot. ^^fflfti 1 1 o± ( t « 

) icNtt b *t. ^JEttfls:® 1 1 OI:^It/^f 2(DtgS 1 1 2 (*a«&) t , CO 
Sg 2 0«4£Jf 1 1 2 _L (HOT fill) KlStt ?>*t, ±!5JEE«#S 1 1 0<DEE*»*fcJ:9Ji# 

*iRin^fe tsitsssii i i it, r (Dumm i i i± ( ra t *s ) i^it^n, & je 

All O 20Sli|K@t5Eiil 0 2 aO±^l:fitt5tP^l 1 1 3 (^M) t Sr 

t it^o, iiE^ i ^i^i 103, ei^i$i]#ii 04, fem&m i i o ros 2 <om 

SI 1 11*. :oElf^Og2(DlSg 11 2{B0coSlrU^?>ixTV^5Ctlr*5o 10 

[01641 

ft. El 5 <f x 1 1 4 liEAia^A t ax-^SBB t Sr^f t 5 if Stfc 0 , ± 

IE # * « Ji 1 1 3B,.ro)»f »i 1 4«rJBV*fcSE*B#fc* ^<£> — SPOg^itf^Ji 14^E 

lil 02 aO^|:|i*fflLfcll^t?t, C ^ ^ * ^0 1 1 4 atJKttJI 1 1 1 u* 

^Tiiil l 1 **9r)H9 DtofttRtffiftSrjg^ti^^^ EAU o 2^1Bii» 

ibS 1 1 1 l:^MnS20igI l l 2 t liS^fflBKtMI l 1 3£^bTJE;ft^Sg# 
ASrg^tS^^ffj tv^^ % MW)m 1 l HJ:fcMn*2WtftJI 1 1 2 t teK*f {&0ffi Id 

10 16 5] 20 

±mm i <ommm i 03, EiRiMfliJf i 04, ffim^ai i 051/12^1111 1 20 
# * * *t » tt . ±exik»iiitsnLfcKioiflii 4 % ea sown 1.5 , jes#s 

1 6 X |g 2 (DiSI l 7 t-tn-PlxPI«"T?*)5 '(«J*5c*0$W*^J|ttS t> <£> t> S 
) o EAMIIffl 0 4ftlJ(E«{t:Ml l ooiib, EAMfPJI 1 5 5t/Ei*i 

1 6 i*ix^ixpi«-efc5 % E A $J ft) € l o 4 lr *5 5 SI l <ommm l o 3fi9^^ffiac^ 

sb , (i o o) mxn (oo i) b e fpj <d m & a* % i <o m m m 1 o 3 tc *s it s e ft $s 

S i o 4{fflo^sss^-fi:a"f'S j ? : ^ v±iw uxv^TJSff^rpi £ s a: # #ri5 fc:** # 5 ± 

iB«*fc<DBD«j&*SBl 1 0 3W^e>EE«flc« I l Ofc!fc:Aa*oT;fcS< * .5«5g Sr 

[0166] 30 

#C lw . 0 3 <£> I C^y>^ESrBfe<>f^^^a:y h ^ v K, o £ 9 13 4 ^ ^ _b IBS ^ S g& 

[0167] 

El 6 (a) IC^-f J: 5 S« 1 2 0±IC, Ift, $5 mm 1 2 1 . 

SBftf&JflPJi 1 04. jEEmffcJfl 1 0, l 2, g»l 1 1 1. Jb SB *f>.m JB 1 

1 3Sr^^y*ffilcJ:9*ISUT, ait5 e ft, JbfE^*S 1 2 1 te. JbE*JS»tt 1 
t?RWUfc**JI12fc|BI«-e*>o-C, l$120J:Il olll 103t<D«*{4SriS 

£ & Ir^ffi 1 20t|gl<£>S^JIl 0 3 t (O |H tem&t-t 5 (*f Ltfif 11 2 1 
^^'T^ i K^(i*V>) 0 I OSf I 1 2 1 ft, '&5£<DiU < . 1 2 0 t R« fc8fe*1-5 40 

o * x Sill 1 1 co^^l^ftc r * Pel Si 1 31CI1T i Srtftf}itMt^ 0 
[0168] 

±ES«1 2 0Hft v 1 8 mm^icSSrLfcS i SSSrffiV^„ ^OlSl 2 Oli, Si 
S«t^Xt 1 8mmfllcPfi5t)OTMi?i<, Si^^gTrfcJxIi. *2~10-f>-^tf>!> 
[0169] 

IffiSfS 1 2 ltt, T i ^-^y hSrffl^ts £«12 0& 4 0 0t;fc:*DilfcL4i&se>l 
O 0 WO^^fti^SrSUO t, IPaOT^^v^f^^-C. 1 ^^®^t 5 1 t I: t) H 
bh^c ^ O ^ * Ji 1 2 1 (O fit J£ 0 . - 0 2 jimtiSo ft. Sill 2 1 <D # % T 50 
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i lr pg h 1* , 9 is 9 m . ^^y^Kl^nAXIUJxb ( T i £ ^ ir 

) ^ft^at'fcoTt Sfc, If ftO. 00 5 — 0. 2 m mOjsaT-fciitf iv\ 

[0170] 

i o mm m i o 3 is, tt , t i 9 — v ? hRx/p t 9 - 

# V h «: J8 I V 1 205:6 0 O'CKinHRUft^fel P a (DT/i/^y^f^f CfcH^T 8 

5W5(;2 0 0W^a5«jSE»*Tf 1 2 # M Jg/*"t- S CtfcJ:9#b*L5o r cd ® l 
Ml 0 3^If 110. 2Mmift5, (1 1 1) B l£ E ft 5 0 ^fc, T i tf> ^ * * i* 2 
. 5 /u% T fc 5 o roll Oi^I 1 0 3 t>, ilE^ffifil l^jbMnil Oifif 1 

UtoSill:, ^XttSMfc^* ^SrSsin tfct© ( is Ad * t± o & 8 * 3 o ^ a- % ik 10 

[01711 

-bSEBaiPlS!HNiJil0 4tt, 7 ^5: 1 0 ^^%^tt 5 P LTI^KftfS (PbO) £ 1 

5^^%ia»jciD^Tw*bfc«je* — ^ > ^5:Mv^, mm 1 2 oosse 0 0 «c , t 

/U=f is bWtm t Ojg^^ffl^* (^fX^iitA r : 0 2 =1 9 : l) K*Sl^T . 0 
. 8 P a , iSjgiSS^30 O W<D$ztffX 1 2 5}rW^t5 I t IC ± 9 # ?> Ji 5 o 

ixtz^- 9 i^^=7 is 9 yfSItt, ^v^v^lO^^%^^^oi&Sr^*iaj*af^*aj^J:»7 
t> 1 0-%a»|fc$O^oy^#^ mtt»*iftT?fcoT* ^lom^^l 0 3 fcjs 5 E 
r^^J^^104^O*®gP^&a-t'6^^^±lwjoV^T (100) ffiXhi (00 1) ffilc 

laj^UT^t?. ^ co (ioo) (ooi) Miafto^Jiciimi (ommm 1 o 3 «^ 20 

xm 1 <omum 1 o 3 <omwn<D^9 >x&miik^9 ^&fr&v&^&&<D±m&)$zte, 
(100) (001) as e ipj 1 1± * e> ft 1* # , z <Dmt$z&&mfcm 1 1 ohkh^o 

T /h £ < ft 5 0 tit, E[plB»ll 04Olf 0 2/im£ft£;fca?>. 

BEi^I 1 l 0«o*ffi»B^W;# (10 0) ® X (0 0 1) ffil£gEftb*:i£ii££ft£ 

o 

[0172] 

ft, ±ws.nni&i& 1 zmfafflwrn 1 $ t mm\z ^ ±eei6]$j»i 1 0 a o^ 

fiit05:gx2 5 ^^%KTT-fctitf J: < , i^ttiH 0 ?r«i 3 0^^%«TiSPJ 

t> £ < , PLT^PLZTl:, v^^^nsi/^y^fyo*/^ i: t> — SrSsiD t/ct 
<o (-7^4$/!)ASi;-7y^y© ^ An S 0 £ ;t l 0 ^;v%EilTT^5 : t^ifl 

) tfcotUV^ e 3: x Eft ffilftl/l 104 Ogfli 0. 01 — 0. 2/*mtf>ttH-C*>*t 
[0173] 

liaElfti 1 1 Oli % PZT (Zr/Ti = 5 2/ 4 8) <D $5 £g ^ — FSf V\ 
S« 1 20©fi| 5 8 0 tt\ 7^^y t titO^^fffl^f (^f^ftaifcA r :0 2 
= 1 5 : 1) |r^V^-C, K £ « 0 . 3 Pa, i§J^&m;ft2 5 0W<O*#T-3B#P^/£-t-S 

^t\^£*)mbriz> 0 r^^biifcPZTiii, ^B^^^-<D^^^>f b a is a « sg -x* 40 

(1 00) BfifiltftS, 3; fc, 1 1 0 <DJKJ?tt 3 . 1 m t ft* 0 ft, C OE 

1*11 1 0 <£> Z r / T i ffl J* , Z r / T i = 3 0/7 0 — 7 0/3 0 T? H « J: < v 

JgiffH:, l-5Mm<O^BT*fc;h,liJ:V> 0 * fc , BEm#:Jf 1 1 0O«^»^fi, PZTi: 

Sr, Nb, A 1 m (Dmnm Sr V ft t <0 m (O X o \z v P ZT5ri^^tt5Ettt?[ 
T*fotttf±<. PMN^PZNtfcotU^o 
[0174] 

±!Sf 2^SSI 1 1 2 \± % P t * — ^ y b Sr/fjV^T, ^ *5 V^ T 1 P a ^)7;^y# 

2 o owonpsiAt i o^p B ^^t^: tia 9itji^ e :^)$2(Diiii 

1 2 OBf tt 0. 2 #i ra & & S. ft, $2(^1111 1 2 <D # Jpfte p t tHbf , 
W^-efott« J: < , JBIJ^teO. 1— 0. 4 //m(D®lTfcHli±V>o 50 
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[0175]- 

-blBMtSS 1 1 If*. C r ^-^y FJrffl^T, i^H ^^T 1 P a (^) ryl/ ^ y^f^ t 2 
0 0 W (D&m&mfiX* 6 BfPel^/Si- £ C t i 9 » b *t £ . CI <£> » if 1 1 1 <D K ff ft 3 

Mrati^o r. ooMBj/I i i l o *t £f r± , crtiR&f , - v >v ^ t a- ^ ~ £ a x * v 

iftS 1 1 1 (O m m 14 2 ~~ 5 /x mffeHtf 
I 0 1 7 6 I 

-LffifPnTJ! 1 1 3 14. T i*— y^hSrfflv^T, ii£l:^^T 1 P a OT;u^y^^ ^ 2 

0 ow^iDiai^ts^raf^ts: tiii r#bti^o rotmn i 3 (omm n 5 10 

[01771 

— ^ , B6 (b) jc ^ -f ± 5 , E^t?fWAS:^^;t5o :^E*sa*fAtt, -L IS S 
2 0i9t*#^t^X, flitf4>fyf^/N-(OS/9 3^*81 3 0 (Ell 

1 #HR) Sr^^U-C^j*$tb^> 0 Aflcttfc ft. 5fci* . ? /J 3^»«1 30 (JEA^SS*t^ 
) KJtLt9*«)ff Ai^HPa 1 O 1 */<?-y=.y^t5. — >- ^ ^ li v 
P El (b) rt» 2pJ * J: 5 te , 4ooffi^iffllSpail O 1 5: lia^r It, 

E ® i£ 1 O 2 b 14 , &*aj*3tf>JBE;*J^fflgSP&&l 0 1 SrEltSEfflS 1 O 2 a <D {g #J 2 

O *I <D J? *g |£ 5£ £ 5 o -t 4> ^ , _b IB * — y^y^Jhfe^J) =i ylfi 1 3 0 £r ^ 20 
^/i/x^f y^xiiK7^x^f y^f tJnitT, #*aT*4®OEE^l^ffil30^1 0 

[01 78] 

■* f4. ±&.&m'&<0 > y =i y|| 120 ( jftflt/B) £lifFf5m;ft^^#Ai£^«3!l£ 

^v^x^^-r^o n <o«*xio^Att««ric j: * 0 st-r . mm (c) 

5 fcl . B.t)^&ttAW<Dmmmb It, E^ioEMIl 0 2 a. 1 O 2 b (O Jb ffi lC « * 
Ml 1 45rf f !U!)#»St5o A # ftfc fit , 0 ^ U * V* # % IfBEIii 02a % l 
O 2 b^lBl:, Tilffilfit It, 3t^Si@t5S*l:»v>SlA(ON i 
^ffilCtor^t, ^rcom. ±ENi*«±t, ^^-^^^$ti,yc«*^J!§53ll4Sr 
Mfc-TZo ^<oms l«$Htlt T i7 y ^Stili^TK^m^J- O - 5 0 SS^olNfiTk 5: 30 

agt^5«t ?i:t§fci6-efc§ 0 mm&wn. n%i\z x % t . mum 2 5 w:mm& 
3 ov. mm&tm e o#a**j5g-e$>9 . ^^^#7x^3-1 o ^ m r ^ y ^ans «: 
y = v*« 1 3 o (j£jj^n# m) <o n i »i±icif ^jfi^^t^o 

[01 791 

•^UT.B17 (a) fc*tt5K, ±Bai*tlfeSi»Sl20 (jftlR/fl) £ BE 2> M 
#Ai£.±fBffi*£;h,fc«5t^ll4£m^^*i-£ 0 r Olg* J4, 1 2 O (j* 

mm) n^issnfctriii 1 3^sgigt ititff 5 Q s i 1 2 o (j* 

Xt*tVNfcft x Eli l fc: -J- £ 5 fc: * (HH-Clinl) <n s iSfii 20 ( 

M ) 1 fiOE^SSlIJA (S ilfil 30) l-IS!>tttt£o <D ft- #14 , 07 ( 
a) l:Sti?l:, # s iSSl 20 ( K /B ) <o * # EE * ^ SB *t A <Dmf£<D&mm 1 

SMA4S ilSl 2 0 (^ffiffl) {Hfcjf EE. «*£*-C* M# O » ^ £ ft ft SS < 

-tE»*JH 1 1 4©5%, l4*fflLfciji-S:»*t5. 
[ O 1 8 0 1 

ft, H 7 ' ( a ) "CI*. £flt& 0> S iSffil 20 (j&flt JB) tBE**a*tAi:S:»*Ufc3»« 50 
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[0181] 

t<D'&ft x m 7 (b) IC/TtJ: 51:, EAlgjJ»A^#EIIl 02a, 1 02b5:'7^ 

^ttt^Sgil 1 3 5:x^f y^ttgr^^t^ttiif ^ (iE*EI1102a, l 

0 2bl:iif5^t (M) tt^) o fti>-e, 0 8 (a) ic^ti^i:, s iSfil 
2 O (|£!K/8 ) RTf&mmi 2 1 Sriyf y^l:iD»4t5, 

[0182] 

S^t, 08 (b) lr^-f£5fc: % ±|BEE ti MUU A Jh 5 £ 1 <^mffiS 1 0 3 \z 

o^T, 7 * K y y^77>f-S«S:|^tiyfy^lt, ^ffi^j^l 0 2 ft fcffi »J ft 10 

t5o ttT, 09 (a) J: 5 fc „ 7* HI y ^7 7 ^-ft«SrlV^TSlft*J»fl 

1 o 4 tffim#Ji l l 0 iSrxo/f y^tti l oill l o 3 k m m <o M # flHHb i* 

<5 0 -tt5>^-/^^i/^(0^1 £>mi3IJI 1 0 3, Kft&JflJJJi 1 0 4fii;£EHt:i 1 1 Oil 

. je^s i o z <d& * o±*tr{a« i (omum i o 3. gaftf&i$pjf 1 o 4 rxj 

1 1 0 <£> t@ ^ Ir] o (f» * 36$ , StJ&-f-5ffi;ftSi 0 2 <D Jj fa <d ^ >b \z ft L Mfii g. \z 
ifrjg 1 1 0 ?:*JE^S l o 2Slcigi|fttfct, 0 9 (b) J: 5 y ^ 

130 (mjjm&tt m) &&m$%<D&m& 1 o 2 b <DU&T~tym vx ^ 4o^E*ii 0 

[0183] 20 

^v>r, 010 (a) ic^-r j; 5 ^y?at»8*tcc*a«ai 05, w^pioe 
^"C\ rb (b) \z7jk-r £ 0 ^?m.mn&c t s x/isfcu t &igmM 1 o 9 * 

[0184] 

fc**5M (H**-r> srte^u. a t 4 ^ * ffi&ntt c t <dt ^ / > hm&; 

SrtToT, i O -LIE«»JWfc: i 9 £ 0 ^-blcj:^, n 0 (d) lr^-f-J;5K 

3i y f ^ $, K ^ ^ -f- £ o 30 
[0185] 

JhfE tf> J:5l:l/T#bJi ^ ^ ^ y h — y Y <D<% l %.x*m 2 MUM 1 0 3 , 1 1 2 BO 
fcJ3f*«EE«rBlJlli-5£, 1 0 ^fft^*^ «t 9 fiSi! 1 1 lfc*5lt*#£E* 

Si 02lCM^*r^^^^aJ?*-fp|lC^^UT. EASl 0 2rtco-f>-^^^JE^Sl 0 

2 tcigil-r S / X/UR 1 0 8 h febM $ ft Z> r t te * 3 0 ^IT, _b 15 « JEE EP Afl P# tf> fi ft 

Si 1 1 K*5tt5#ffi;£i^ l 0 2lc»iSi-5*t^^)«ff*ftoaEttJlSrajebfci:c:%, 

[0186] 40 

i o 3, i i 2 p«a ^ mffi Sr ep *d u r , &mm 1 i 1 ic^it^^jE^^i o 2^*f^-t- 

ofco £ , Jl&Sfe^2OkHzCO2OV^^mjBESrlO0P B 1PPJ!jDU^(tfct^5. 
ti^l 0 2 O ? i& 3 0 % <£> BE ^S 1 0 2t£#j£1-£^#T^V^i£ffi^&#^£L7c 

[0187] 
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XMf\&\zmtiX^Z>^t&WZ>o 
[01881 

[0189] 

^teWKtt. £E^}^4 0 2 ^^ y ^v^iDX»Cj: t)?^^;$nfcJE^^S«4 0 1 (JE^^ 

£fl*t) _h \Z N It|4 O 3, SI1 4 0 4, |l(OtIi 4 0 6 (*ii®&) , SB [*] #P 

Jf 4 0 7 , ffl*! 4 0 8 Si;$2^1il 4 0 9 ( IB SU « 80 tfJHfcSIJiSfLTV^S. 10 

!E$l(Otii 4 0 6 , E|SlSJ#l 4 0 7 , Et*l4 O 8 St/S 2 Olgf 4 O 9 li 
. ^ ix j&SJ© fcQJi £ ft 3 JEttlfc^ «r ffi tfL-t 5 r. fc K * 5 o *fc. SBl 4 0 3lt 
CcOJEEm^^O^l <Dm®Jf 4 0 6fijOffilC^*^4 0 4 LTSlt bHT V>5 : t ll 

ft 5 0 w<D^S*S4 0 4l^v SSI 4 0 3 i^l (^)1MI4 O 6 t (O^ttt?:^*^ t ^) 

x* $> *> . ±mmmmm 2 %>&%m i 2 1 t ra« k: * < t t> <t v> 0 ±iBsti404 

. ^1<D«^^406. B^fflil 4 0 7 , ffl»i4 O 8St/l2(^tgi 4 0 9 O^ 
* J* # »tt . ±E*16»*l2tRMtfc***l 2 1 s m 1 1 03, EAMDP/I 

1 04. je m # ji 1 1 o Ritm 2 (Dmmm 1 1 2^^^^m^j«iT*fc5 0 * tz % e ft $1 » 
a 4 o 7 RTi&mfcm 4 0 8 (DM^h . m^im^m 1 o 4 RVEEmwm 1 1 0 ithfh 

Pl«-Cfc 9 . BftflttJI 4 0 7 l£*5tt £ fg 1 ^m^^ 4 0 6 {M^^ffi^^gB ft, ( 1 0 0 20 
) ® X (00 1) i^^I 1 OlMi4 O 6 ir^lt^SfSj^JSi 4 0 7 i(0^ 

^1 4 O 6N»&Et#l 4 0 8ffldiri6]^oT^C# <ft51£ii£:;fi-L-ri^£o 

[01901 

JilSBE^^SS40 1li v f4^yf T*f S 2 O O /imOS iS^^^fflV^5o C<D^|JS^ 
itt, Sifc»*t><0-CB:ft<. ^f^^S«^^Jg*«. -fe75!/?^i*t*)oTt> 
«fc 

[01911 

45o - Ofilll 4 0 3 Otttttt* — BfcflSSx y n VICRS i* % ± IE * *S » fi§ 2 X R 9J 30 

Lfc#^(^^/i^^uA^(D*#:^^ -CfcoTfccfcl^o 
*fc. Mtb/I 1 1 1 <£>^J?J± 0 . 5-1 O/imtfc^tfiV^- 
[0192] 

_bfB-fV*^~s, h — y K<DiM;frS:l£oV^01 35r#^b^^e>|ftiqr5 0 
[0193] 

-Tft:b 3feT> 013 (a) 5 fc. o 2 ^ J}it^4^E*f S 

fi4 0 11:, SII 4 0 3 , ^11 4 0 4 , I1O1II 4 0 6, El6l*0»S4O7 % JEE 

4 o sat;^ 2otai4 o 9 v 9 a ^ ± *> MfrMfc-r z 0 

[01941 

JifBMS&^ 4 0 3 te. -g^tiX y ^^j&lgffcO* — ? y h £: ffl T , JBE^7^^S4 0 1 CD 40 
*Q^te*r;b£v^-c^Slc:ioV^, 3 0 0W<£>igJ^iS®;fj£:EP#DLT, 0. 4Pa<OT^=T 
^^^^i:cog^#H^^ (^^ftSltA r : O 2 = 5 : 2 5) X . 8B#H7£j&1-£;i£ 
l: i 0#bll5o ft . I<Olgftl 4 0 3(D^IfttlTtt, * * ifc t£ fig b 1\ »CV 
Dft, :/^X^CVDifc, • y/t'&^TfcoT t> X < . 4 O 1 ^j&gHfc** 

[0195] 

±!5Sfl4 O 4li, T i 9 — # ?/ b * m^X . E*llfi4 0 1 S: 4 O OtCiO^L* 

i o owoiSiilA JrPPioit, i PaioT/^y^^n^ lftmtinm-tzz. 

k\C £ *) n bfrZo ^<D&mm 4 0 4<Dmm\*0. 0 3 m <fc ft 5 0 ft, ^*J1 4 0 4 O 

*t £f M: . TilcPSbi*> 9 is 9 >v , » , n h x ^^^^^L<li^nAXIi*K?> ( 50 
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i 

TiSr^tf)O<b-&»-Cfcor<>J;l^ 0 4*: v lRJ5l±0. 0 05-0. 1 n mOmm^ h 
[0196] 

y ^ h £ JE^3^S«4 0 1 5:6 0 O'CKADff&LfcaSfe 1 P a <E>T/u=fV;tf;*4»fc::}3 

^T8 5wsif 2 0 0 wolifl»*A-ei 2»B»«t5:i:tJ:D»{)h5 I 

^1S1 4 0 6 0lf 110. 2 ^rat4t), (1 11) SI^ElpltS. tfc, T iO^t 

Stt2. 5*^%t?*5 0 w on i (ommm 4 0 e t , lE^ifii ic^in^i^i 

< t t lS(0t^«l:, f ^^XttSftf ? ^S:»iDUfet)(0 (SSjbqg te03r&a:3 0^r 10 

^% «Tt 6 n t L l^) -e*ix«J:<, JglffttO. 0 5 - 2 m mOSlT^Jlll 

J: 

[0197] 

±mW&faffl$$a 4 0 7 te. 7V^y=t 1 0^/U%ttt^P LTHSftiS (PbO) *i 

5 *j\'%ism\ztozLxm'& vitmt&* - y y h-sr/B^, EE?>mmfo4 o 1 o^«e 2 ot 

-C. T^rf^iBftsHioa^^Hftif (^x^SltAr :o 2 =l9 : 1) M 
0 . 8P a> 3 0 0W(O*ttTM 2^H^^t5:ttJ:9}I^H^ e r 

<on biltc? * ^ gfc ^ is Z ^ » Jtt tt . ±ESfi^i2ti*5lt5ElSi$!lWf 1 0 4 ^glCT 

[0198] 20 

ft. -biB^i&TgfiMi k *5 1* 5 b ft m n m i 5 tm^iic. -kmrnfammm 4 o 7ol a o-g- 

-Cfcntfii*. Eflffl»* 4 0 7 *r«rifci-5«-»t>. P LTl;^^^n«:^f 

U/cPLZT (v?^3^!>A^)t*f 112 O WTT* -5 ^ ^ ^ f tV^) ~C o T 

t> J; < . PLT^PLZTI:, -7^^^?ASr;-7y#y(D/>4< t t-^JriJDLfct 

) T-fcoTt) J;V^ 0 ft, Ef6]*J^I 1 O 4OJi)?|j:0. 0 1- 0. 2/*mOj&HT?fc;h, 
[0199] 

±IBEEfSttS 4 0 8tt, PZT (Zr/Ti=5 2/48) <Oife*^-y y HSrf V\ 30 
E^IS«401(Ofig 5 8 0 , CT\ T^zJ^^gg^t^^^^g^^ (^f^#g[JtA r 
: O 2 = 1 5 : 1) K *3\,>T . HE ^ « 0 . 3 P a , XJQBtA 2 5 O WO«#t 3 »RS 

1 1 O^CTfcSo Et*l 4 0 8 ^)Zr/Tia^|j; > Zr/Ti=30/70 

— 7 0/3 OTfcntf J:< , K^ii, l-5A*m<a&HT-fc;h,tf<fcV^ l£ , JE m 4 
0 8<D*g/&#;fSHi. PZTICS r, Nb, A 1 ^ <D JbD %>*<a1il,tii><D^<D£o\Z x P 

ZT£±/£#ii-3JEm#^T-fc;ft,tfJ;< x PMN^PZN-efcoTt>J:v^ 

[ 0 2 0 0 ] 

-bfB^2<^m*i^4 0 9 v P t * - tf y b£r/Bt>T, S ffl *5 T 1 P a <D T sU =t is # 

^t2o ow^iist^tM o^p^^tsrtia^ibii^c ^ com 2 <ommm 4 40 

0 9 (Digf 110. 2 /* m £ £ £ 0 i^, g2^)lgi4 O 9^>0)|5Hj:P t lepgfef , ^Ift 
ttWX-$>fr\i£<^ MffteO. 1—0. 4/imCD$5H-C£>;h,r£<fcl^ e 
[ 0 2 0 1 ] 

#^-e. _LfESS2(£>fi;®/i4 0 9JiM x i/^^ h Srxif y 3 - h \z £ *) h , fct) ^ 4 
2^>iii 4 0 9, fflfti4 O 8St/SfSl©J^J^4 0 7 Srx y f ^ ^ lTi»Jftt-5 0 

y ^ > ^ t? *T 9 o 
[ 0 2 0 2 ] 

«^"C, Ell 3 (b) \Z7jk-r i: 5 ir v ffiiS«4 o l HEAS4 o 2 Ji^t5o ^ <o 50 
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Sr^ffl b ft#l;*te K 5 ^ y 9- > fX+ft b . o * 5 , EE ^ 4 0 1 <D ±|E* M §r 

[ 0 2 0 3 ] 

^LT> ^ & y X/t-?L 4 1 0S:»)SLfcyX^S4 1 2Sr. SS^fflSrJBl^TEa^S;^ 

Ic £ 9 . / XA-ffi 4 1 2 <Dmfe$LW\Z- MO t^) 0 ^LT, y X^ffi 4 1 2Srffi*^£«4 

0 1 tr^^-T ^ ^trft, #;X;PJL4 1 0 4 O 2iC^t^bTIEa$*X^J:5^tt 10 

[ 0 2 0 4 ] 

±IB^J:5l:ltftbnfc^y^^x^ K(Of lSl/l2igl 4 0 6, 4 0 9 n 

i-Fr^SS^fPinUT. 4 0 3 K *S tt 5 & JEE ;£> ^ 4 O 2lJl»«-r5ei$5>«>S«*l6l 

<7)^<&*Sr Uft t d 5> * G>SEtt**> tf b o £ ti o = 1 . 8%-Cfcofc 0 * ft. , 

[ 0 2 0 5 ] 

— # * JblS^:^W<0-rv^v?rc-/ h-.^ KI^LTE[filfflWl 4 0 7 Sr S * ^ & O ^ » 
liS^y^^x^y |^^>>KS:^SIl, CtD-fy^v^xy b ^ 7 KOl 1 Xl/S 2 1SI 20 
4 0 6, 4 0 9 f B 1i:ItlES:fPiDtT, Sfti 4 0 3 lr *5 It § §EE A I 4 0 2l:M^t 

o ft„ 3= ft . 20kHz<D20 V £Sft®ffi £r 1 0 0 B3R}*D b^ltft t Z ^ , •£ EE 

^3^4 0 2 <D o Tb<DHb 2 5%<DJE^^4 0 2 ^^J^i-5g|J^^^^^ti:aB^F^^^^Lft 
0 ^Hfi, 4 V * Oft* 9 «T?ttftV^ ^ t b , T^f (JES*^-) (DfiMi 

^i&v^£#;Lbfb£o 

[ 0 2 0 6 ] 

Uft^oT. *HS»«^)^ y^^xy h's y K ft ^ _bISH^?^fti20-f>'^^^>yh^ 
[ 0 2 0 7 ] 30 

(£*fc7t$ti 4 ) 

Bl 4tt, *»Wo**»l8K:«5^y^i;xix hAE»3St2 7 Sr*t, r O -f v ^ 
~ y h ^mm^m 2 7lt N iB*l»tl2Xtt3tR!fllfct)<otBI*o>f h 
K2 8 S:«itV>5 0 :(0^y^v?xi/ K2 8 1:13^X11 AI ( -L ISH 5& 71£ f?§ 

2tc*5(t5iE^^i o 2 ^nmmmz \^&» zfeiim a o 2) k » » i- 5 £ 5 k 1$ it ft y 

XvU?L (±lS^J67^^2^^^^/X/uai 0 8^*JS^flg3lc*5^5yX/U?L4 1 0) 
[ 0 2 0 8 ] 

-b IB is ? *J * y Y ^ v K 2 8 XX , ±jfe"aE*lR]X»;:5itf3=¥-Y3 y^«3 0 \Z R b ix ft 40 

* -Y 3 * 3 ll£*g«c£*xTV^T. J 3 1 **-)r !l y S^H 3 0 l:fiottt« 

y i? 3 lit. -f ^ ^ S> * sr h — * K 2 8 £ 2 9 fcSr^jfeaE^ftX 

[ 0 2 0 9 ] 

£ft, r <o4 ^ ? *? ^ y h^^mmWL 2 7 te, JbfaiESfcJ&f*: 2 9 Sr ^ > ? *? * y y K 
2 80±iS*[6]X ( *I ft ) tttSiff*^OB]ife**^Yfc3»tbS-er5««<Oc2 — 5 3 

* 2 9 t SrgiJ 1^1 Y \zte*i&m $ * * ffi rfLlr Z> Z t \z * Z . W % Ell 

4 ZttJ:T*^^fc^o 50 
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[02101 

<D — *3lEOB«^|»Ti"Si:. -LIB a - 7 3 2 l:i 9 Rftjfttt 2 9 SrM^fi^li^-frT^ 
[0211] 

u/c^ oT% - ^ ^ y h^mmmm 2 7 14, 2 xii 3 * Bitto^ > 

[0212] 

JtiT^fS 5 ) 10 

, ^xs^to-efoox. *wK*«fc*na^try — 5/3 ^ sialics aifcfflv^ bns t> 

O T? $> 3 0 

[0213] 

Jtfa^ig^-fe^iMi, ^ 0 . 3 m m <0 is V ^^^^/N^b^^>S^5 0 0 3: <8 £ T 5 
(#^*&«^&PiSt£. t7^ 7^^Sfit*fcoTUvO o C<DSt£5 0 0te x @5£ 
SB 5 0 0 a £ , KiSSP 5 0 0 a fe> glf S <D * ft (&ffi^5ajt£<DB(^4>l4a*Jitf5 
* fpj ; H* 1 5^^-f-y^"F6i) lc 5£ T/ 3 — ^f<Z)IS9i5 0 0 b £ 3r ^ L T 

Vn^> 0 riX?>BtSP 5 0 0 aSt;-^^SiS(J5 0 0 bit, S« 5 0 0(?)f (g]l 
5|C^i- 2 ^fPi) ^blTt^t^:^ ttiS!) , — *t tf> g » £B 5 0 0 b lit 20 

fete is it^r, s o o b<D^^^^^MA/fc^fi§"esv^^c:^^T^cj^iaTv^^ 0 

[0214] 

-hta&ss o o <D&m9hM 5 o o b»t;i^a5 o o a <Dmmnw<ou& _t ir wu mi <o 
mum 5 o 3 t Mfafflmm 5 04 t je m it m 5 o 5 tS2(oigi 5 0 6 t & m \z a m £ 

*VT^5 0 ft, ^ ig ft ir X t> . J:ESfi5 0 0 iIlOlgl 5 0 3 t(D 

T$\z > ±EHJSJ&JB 1 lc*3^5BE«*^F t ^ « Ji £r K It S r t » ft * b V* c 

[0215] 

±ia$l(Dlgi 5 0 3 , IB[63$y#f)/f 5 0 4, Elfti 5 0 5 2 OlSl 5 0 6 ^ 

&w vm&te . ±umMmm i -ctft^ufc^i <o ® @ /i i 4. e ft $j ® ji i 5, 

EEm^^i 6 xt;$2^igii 7^^^^ttn]«i-efe5 0 * /c, iarRi*JWJB 5 0 4Xt/ 30 

$J»I 5 0 4 ICfcMt^I 1 ^Iffil 5 0 3 l(OiSa^^|j; % (100) Hit (001 

) ffi&.&]<om%zfc%z i <omw,m 5 o 3 \z&\f z>&fam$$m s 0 4 ^o*E$Bic^s-t-^^ 

[0216] 

-LIS 81 2 (Dili 5 0 6 ft, ±fE£-^ibg&5 0 O b _Ll£*5l>T, =§^E ^ » gfS 5 0 Ob&S 
S>S&5 0 0 b<D*g*ft (01 5l:*tx*fl) l^ii Jt5 fcftO 2o^SUtg5 0 7 

aKSfl^ 5 0 0 b £Of ^^|p] ( z * ft ) ( fc> ^ ) Sr&m-TSfcfcOloO 

tBl® 5 0 8 £ \Zs< * — $ *LT V> 5 0 40 

[0217] 

-Lie 2 ocoggfim^ 5 o 7 14, S^ilSs 0 0 b^tlJf^ ( x ft ) Mijgg&iiirjoV^T 

. HfbgS5 0 0 b(OS£;£fi ( y ;frf£]) ^fttlo tait ^Sgt&m^5 0 7cD@^ 

SP 5 0 0 a 1£S 5 0 0 a IKttlLTftftKt 5 0 7 a t:**U^5, 

ft , # SibgB 5 o o b (O ft — SggB_L .fc l oosgfg 5 0 7 £ S £ It X o T t> 

[0218] 

— -LlS^mttSS 0 8 14, SSES»§B 5 0 0 bO{jg;£fa*;&£fl±l:::fes^T, ig»jgB 5 

o 0 b <d& z jj&]±i$;\zM.oxntf bti* ±mmmm& 5 0 7 t mm\c , ^uii 5 0 8 

^)@^3 5 0 0 affl^fflailt, @SSi5 0 0 a il:Rf ItSgSSf 5 0 8 a Ji^lt 50 



JP 2004-47928 A 2004. 2. 12 



v^ 0 ft, ^SBSP5 o o b±lc^^Tit^^aii5 o 8.5r^ltt t J;vv 0 

[0219] 

ft, ±!SSl^tii 5 0 3tt, @£SB 5 0 0 a ± |C *5 It £ — Sfr O g «) SB 5 0 0 b Pfl O 4» 
AffcllteiS V*T, S»SB 5 0 0 b fcttR»«ir^ffli-«af«4H^5 0 3 a LTV*S. 
[ 0. 2 2 0 ] 

±E#S1SP 5 0 O b llC^olt 5 1 OtSI 5 0 3 t 2oOifilS 5 0 7 tO^ 

fctt:, sa8»»5 0 0 b*t©«*fiKII!lit5J:5fc, B lb ff 5 o o b <o @#Sib t 

JS»<o«£E* PP*p * 1x5 J: 5 l-4o T s. 1"ftfe*>* $l<Olg| 5 0 3 1: 
tt, K«ffi#Si*D SftS— .2ooEAfC 5 0 7 K x 3E A S V* 

ri* EP AO $ ft , Z(OZ bT* , #fiibSB5 0 0 b<D«*rpj — 4£SB{J8##«-r5££fc:M:, f& $8 10 
SB AS * Jfc IS U T , ^ H lb SB 5 0 O b^5^(^mffiSSft!lt-^^i-5o — * . &MW)U 5 0 0 b 
<o 4§ ft — *B«B<W^iR»i-5i:#»cB: % tt»»«ltf #fi Lt , IIHI5 O O b*tO-* 
SB ffiJ K X » -T 5 o wCOt&t^Sr^S^^D It^ £ J: o T H lb SB 5 0 0 b # -t o « # U: 
Mtb-T^o ft. £ Sib SB 5 o 0 b ±\zte\-t Z> 2 <D mWt^fe 5 0 0 b ov^f 

o -t It, -*tOS»a 5 0 0 bit, #B»6B5 0Ob*>«;frfafc:|3l*TXlM:K#lR|* 

-^^)gftgP 5 0 0 bKOt^UfcotSSia 5 0 0 b $*fS)I^Si;5 
f^lLlrJt lt»H5|:S»t5 i 9 lc ft o T -5 . 
[ 0 2 2 1 ] 

JblE«j*(OA5SflE"feV*jC*5V^T % — M^SttSB5 0 0 bSr^^tI*fS] (x^A) i: ± IB 20 
**i»Lte#LTtt#fcBlb$*TV*5 h Z \Z ^ ^ (Ot*ilL@ t> fc: *l & « o> # *D * £ 
, 2 o«tb SB 5 0 0 b 12 , a y ^ y iotS^*[^ (z^ft) UlfefcA/T^^L ( — 

M^SSiSBsoob^sv^irsM^^^i^cs/ciptt) , :nia^ Eiftiso sic 

tt, mi <^ 503^ ai mm 5 o 8 t <om\z\± s => » * v txoj: 

# $ \zfc C ttff**4t5. w^mffco^c^^ (^y^y^) a> t> £ 5g ^ o> £ & ffi i~ 5 

[ 0 2 2 2 ] 

i" ft *> . 3JI*!)*F cll % ^Slgf 5 0 0 bOjg*l6]^Sg$rv, £-S»)Sfl500b 

Oti5:ra^t5!:, 

Fc = 2mvo> 30 

t ft 5 O T? , ^ 5 c^fe^lgoOft^^^^w t l:45o 

[ 0 2 2 3 ] 

ifE^iigir^l^M^^fttcoV^Ell 7St/EI 1 8 l:S<5V^Ta^t5o 
[ 0 2 2 4 ] 

~t~ ft :b , EI17 (a) l£ ^ -f" J; 5 Kl , ^ 0 . 3mm0^4-f>'^^y=i>'i>ni/N ( sp 
SBBB1 8 # J» ) ^5>4SSfi5 0OSrffl*L, 01 7 (b) li^fi 5 I- . C <0 X « 
5 O Oil:, 2. 1 ^/W%<£> T i £ SsiJD Lfc-Y y & V A (I r) b ft S J* * 0 . 22/4 

mO»iot8*5 o 3 4r^/<*/^j6tto»*t5. l ©Mis o 3tt, S« 

5 O 0£r4 0 0 T^\Ztof&Vft& b&5t* '< y * mWZtiim VX ^ T i 9 — >f y h R Xf I r 

^ — ^ y h S: JB v l p a <o7/u^y^f7ti:^VNt 8 o ow^Hieigl^t 40 

i 2»B»i*t5^tfcJ:!)#bh5. :oSiotS!5 o so^ESBJctt^^^^S 

[ 0 2 2 5 ] 

a^V> T , 017 (c) l:/Tti 5 1:, lEf KOl^lS 0 3±C, J?^0. 0 3 /i m CD 
iEl*l#J»i 5 0 4 S:^^y#ftK i 0»^t5. r. <D £ ft ffil fflljf 5 0 4 I* , 9 ^ * > Sr 1 
4^/U%^tt^P LTlcSft^ (PbO) &12^/u%ia»U:*n;iTSB^LfciSjB* — 
h SrffiVN, StS 5 0 OSria* 6 0 0 ttJDjR L4*5 b % T^u^^t^^i: H 
(^f^ftgitA r :0 2 =19 : 1) lC:fcV^, 0 . 8 P a , ^^&ffl;^30 

0 wo^#"C 1 2 #Fi37£j5£1- 5 r. £ \z £ 9 # b ft £ . : o g$ 5g ^ ft J: ft , Jb E 31 ft fli 

1 t'UP^lfci; El^fflil 5 0 4 l:^l^^ l ol^I 5 o 3 fflotffifi^li, ( 50 



(35) JP 2004-47928 A 2004.2.12 

i o o) m x » (oo i) s e (pj <o m a* ^ * ^ Ji # ft u *»o s m ft t a a w b k 

*5tt5±BigtS<Dffi«flS& l (Oil! 5 0 3{9S^^bJi{l!l^f6i7&^oT^:^ < ft 5 0 
[ 0 2 2 6 ] 

^feV^t^ E] 17 (d) \Z9jk-p £ o \Z % ±££(gl$jili 5 0 4 ±llf^3 MmOj£t#I 5 

0 5 ^ jfc l£ £ wCOElftl 5 0 5ti, 5 0 O £ 6 1 0 *C»r JflfBl 



bftj»5>PZT.(Zr/Ti=5 3/ 4 7) O £| ft: * — h*fflV\ 7 ^ a* y i 

tOjg^^H^tt 3 (# A r : O 2 = 1 9 : l) fcSSV^T* 1^ JO. 3 P a , ffi 

1*** 2 5 0 WO*ttT?3«fR»«t5:i:CJ:9#bJi5. r OEiftl 5 0 5 lil 
cB#ft5R-c jfc 9 , ±EllifiJgJlil-ettSJ§bfcJ:3»;:. (o 0 1) ®EJrJ«j&* 9 0 % £A ± £ 

?t & o 10 

[ 0 2 2 7 1 

V^t, SI 7 (e) ± ? fc. ±Effi«#Jl-5 0 5±K:flC*0. 2/im^^2<om 

JB 5 0 6 Sr ^ s< y * jfe Id £ 9 Jgjfcf 5 0 :^)I2 (^Iffii 506 Ji, Pt^-^yhSr 
ffl^t, S IB IC *5 V* T 1 P a OT/^^y^^ tT* 2 O 0 W <D M M & M Jj X~ 1 0 # Pel 7& /£ f 

[ 0 2 2 8 J 

#cv>-e,Eli7 (f ) RtfBi 8 fc*-f- J; 5 , -LIB* 2 (omUM 5 o 6Sr/<?-^y^ 

b x mmmm 5 0 7S(/^tmg5 0 s zmrfL-rz . 1- us 2 o*m 5 0 6 ±\z 
m^ytrnm v s <omytffim\zmmmms 0 7 xu*&tB«ffi 5 o 80^*-^*** 

b, toft, **LT^ftv^a»o«*jlHB8:l!li t, r 0>«3fc»J& «: Bfe* b fc»# fc*5 20 
[ 0 2 2 9 1 

PJi 5 0 4 jy»i<D*S)| 5 0 3 S:/^- = y^t5ittl:, _LfES4£5 o 0 £ /< * 

--y^lt|£»5 O O a RTfUmU 5 O O b 5:Ilt5o £ 0 b X _h IE (O A i£ * -fe > 
[ 0 2 3 0 1 

W* ±E#J|ojftMlttMt^^ y *85fcR bf , » U: J: S tt ft IS * b te ttS* £ ft 

[ 0 2 3 1 1 

[ 0 2 3 2 1 

m& 6 0 0 # v *^jfeJgffifc:«3A3Sft'fe:<'*G>XjR5 0 0 £ P3fltlC % @5£gB6 O 0 a £ 
»B)ia 6 0 0 a*»6)tW-«|* (Bl 9fc*ty*|fi|) tSV^tTtTCItfS-Jt^JI 
6 0 0 b t SrW It £ 0 tLT, JbE^SI!)^ 6 0 0 b Of^^ffi] (Hl9tSt 
z Zfr ft ) l£ *t ft -t 5 M B5 J- 12 , £ttffi»{»6 0 0 bS:-t:<D«:fr|pi (B19fc**i-x:*fi) 
(w^t6$^ra/ci6(DigKim«i6 o 3 ifi^t in^ti l of oRlt bfis &MW)U 6 o o bopsj 
ftOffitcii, ^^SiJg5600b <^)f ^S:^|±it§fc^^ftWlg 6 0 7 ^fix 40 

f}i 1 of o^ltbiitv>5 0 

[ 0 2 3 3 1 

o 3 w ic, sKatb^ 6 o o b (Dm&fam t&ffi.~r % m&m<Dm>EE.$:EfiML,x . 

ffitffi^ftaatyf — MoMK)96 0 0 bSr-t(Dfs^rfe) ( x ft ) 

(OSI1S6 0 o bfp1(Df*irfc5t*llLl^lT»*l:Slii^^ 0 -e© 

t^^LIa] tHC & jg * a> # JD 5 i , — # CD Kl 6 0 0 b ft x a y t iotf* 
* ft ( z # ft ) l-fcip^X-^^b,#Stb96 0 0 blc^olta2o(D^|Ui®®6 0 7 F5^ 

=» y ^ y jj <d± # $ bfcmff b. :<oiE^*tj (3j*j») 



JP 2004-47928 A 2004! 2. 12 



[ 0 2 3 4 ] 

±l5^^*o^iiS'fe:^i^^-fcv^TiL zk a a> h * z> & 6 o o £ /a 5 o -e v ^ oje m 

p C/Nt^45fi< , t^t>lS» 6 0 0 aft(fStt« 6 0 0 b ttttttAD X 
[ 0 2 3 5 1 

soob) a*. ±f53im?£fiiiiif3«so^/&ojEm^T-T-« 

[ 0 2 3 6 1 

ill-, ElPlSISS 5 0 4 BT, v^;Uar:r> A(D§ti^0«± 2 0 ^yvro&lT t !?^o|& 

o$^**Mk**»*a^i:it;tfcW"C0Srjffix.3 O^/i^^TiiSJ^fcS? 1 *^^^:/^:/ 

< t h — * Sr *fl U 7e t o a> b & £ r i a* * L ^ygy^^ y^y^yg^ 

icio 3 7 >- ^ V o ^ a r± x 0S:ii2 5^;u%E(TTfe^: ^^jff t< , 

[ 0 2 3 7 1 

i U Vn 0 

[ 0 2 3 8 1 

^l:, ffiffi 5 0 5lt PZT?r±j5S;^i-r5JEEm*t^(PZTO^^?>^^JEm*t 

[02391 

$ bic^fc, *^^£^^(c:*5^t5A3a*■fevi^^r^v^Tii. S « 5 o o \z — M (omghU 5 30 

* £r 1£ ft 3 £ 9 lc L T t <fc 
[ O 2 4 O 1 

WlfeU 5 O 0 a <DMmUm<Dn& ±fc„ il(Otll 5 0 3 tEfi$J»l 5 0 4 tEt* 

iso5ii2 om@s 5 o 6 i *m\zmm Lfc# % rn^issitssai^ # jg 

ib SB 5 o o b i^^tfcoTt)<):v\ 

[ 0 2 4 1 1 

* — , EE^-feXih — v AD ^ >- — , gft yf - „ > 3 ^ -fe V — v JBE ffi h ^ > ^ 
, BE 1C * Si ^ . ffi ft l: - — # — , J£M-* "f ? n ^ * v „ JEfli7^yi^^ N Etf^^Ty 

&m$=*'iJ b K#at«.bfc:Rl* b^fci-y K3t»«* Kfcv^x. ttXfcifcKttfc* 

{$:T^^^^i-^ (fltlfKH 2 0 0 1 - 3 3 2 0 4 1 »^*#B) # » *> S . o £ 
D . Jifa?$BlJE Steffi*. iS^iiita^l/:toil^lioS^(Oli otlii 
E(6]9JaitEi*ii:S2^1git^Il:ai$nT4!) N :^)S2(Olgl^lg 50 



(37) 



JP 2004-47928 A 2004.2.12 



S « K tg-& £ ft fc W T* fc 3 . 
[ 0 2 4 2 ] 

3 ft # JH T- Lt *s% , 0>ttM±£EAfH?p* £ Jgft r E A fB*3?Jf ± \z 

ftS*5lkKJ:D, 12 fa f&l ®) S £ (100) WX\* (0 0 1) ®Jc«5feE(p)$-ti:SJ: 

5^b, ^ (Dmfaftmm ict ►> mmwm & (001) b tc s $t ib ^ ± 5 k l/c h t 

St t> ft, ^oEES*^S:fflV''5*^BJco^>'^v? ; c5/ b ~- y KStf^^^s? b 

{ 0 2 4 3 1 

[ 0 2 ] EftfiHj®So«^£m^l$K^i-fe*i^®0T*fc3„ 

[0 3 ] ^^gqo^Kl^fllc^SWV^S?^-;/ KO^ft:fl|^Sr^t^SiT?S)5. 
i" # #P £4 Si 0 T- £> 5. 

[0 5l@3O>(l'^5?x? b ^ y K tn 33 ft 5 EE t) A U UR UT ? ^ — * g» tf> ^ g& £r 
-*" ®T ffi 0 T? #> 5„ 

[0 6] El 3 <K> W ^ 9 *S =c V b ~- v Y <r> Mt£Jj ft \z *5 »t 5 Si Jf Ig > EE^^JSBBPgBOJg 

1 as m m <r> n m ig sr ^ -r 0 -c *> 5 „ 

[07] 03<O^^*v^yb^yb*»M5£;fr)!fcU:*5lt3, ^^^<0Sffit£E^^fEBttt 

[bis] Bi3(D-r>'^v?ai5/h^.yK<DMit^)S^i3it'5. mm. (i&mm) Rv&mmo 

[09] i3ro^y^v?iy h^y K<0|!il*fel:*5lt5, IS ft iip Jf .& EE ft # /I CD fi 

su -to x g & k s « (mxmnttm) ro^iiisr/Tta-efes. 

[010] 03<z>^v*v J ^s>b—;' K <o g£ it S; lc 33 tt 3 „ v ^ m IS SB # & Xf J X/w 
[0 1 1] 0 3ro^:x^^^yb^yKwS^;fri!fctw:t3^T, j&JK $ ft fc s ilSiEA 

mn#m<o s i s«^o^«^®sr^-r^®0-efc5 o 

[0 1 2] *^5go^JS^®»C^SM<^W , ^^v : ^yh^5'K»C*5»tSfE^^^*tSt/T 

[0 1 3] 01 2©^y^v?x;y K K©Si|^i£CfcinS[iIgSi;EAlf ^1 
aSr^i-0-e£>-5. 

[0 1 4] *«PJO^Jg^^^^5^^^v?^yh^!S^^aSr^i-||EB&^^E|-C*)5„ 
[0 1 5] 3f:^^O|im^fli^«5^igS-fe^f-€r^1-t£BS^m0T-fo-5o 
[01 6] 01 5<DXVI-XVlH»fDS0T-fe5. 

[01 7] 01 5<D^^^-feV-^<oSS5t^ffiSr*1-0t?$>5. 

[0i 8] ^^l5S«•fe>'1^<oa^Jt*te^-*5v^-c. S2<o^:®MSr/-«j5' — =■ ^ ? istcvtm*^ 



(38) 



JP 2004-47928 A 2004. 2. 12 



[02 0] il 9WXX-XXiK®iffc5 0 



1 

2 
4 
5 
6 
7 
7 
8 
9 
1 



1 
1 
1 
1 
1 
1 
2 
2 
2 
3 
A 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
4 
4 
4 
4 

4 0 



4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 



^ 1 tf> fl 

e ft #j ®j m 
% 2 o mt&s 

^ ^ 9 *J =c v h ^ y K 

o 3 m i (ommm (mwimm) 
o 4 mfommrn 

0 8 / X /UJl 



10 



1 
1 
1 

2 
2 
0 
0 
0 



0 
1 
2 
0 
1 
1 
2 
3 



2 H 



20 



0 4 
O 6 



7 

0 8 

0 9 

1 O 
0 O 
0 O 
0 O 
0 3 
0 4 
0 5 
0 6 
O 7 
O 8 



e ft m m m 

m 2 (ommm m&imm) 

/ X jv a 

b ISf&gfl 
3? 1 Offi® 

2 <£> W,® 



30 



40 



(39) 



JP 2004-47928 A 2004. 2. 12 



im i ] im 3 ] 





10 j 8 107 



t HJ 5 ] 



103 103 



103 103 

no { 



\ 11C |l 104 I 
1 ii ^y.V, ^J^^/J^^ l A 1 II 'Tin 



J 102 < 102 

r r ~ 



102 r/T/i 



I 



114 

•—A 



102a 102a 102a 102a 102a 



CM CM O O i •—«•-« ^ 



s 

A 

A 

/ 

/ 
A 



I 



* 

S 

s 
«> 

/ 

A 

J 
J 



/ 

1 



NNOO 



CM »— « CO 



at 

CM 
O 



2"X 



r 



as 
o 



to 

CM 
O 



_ o 



r 

a 

CM 

o 



TV -i 




cm 
O 



cm 
o 



2 > 



r 



CO 
CM 
O 



CO 
CM 
© 



CM 
O 



2'^ 



CO 
CM 
O 



SS3 



3 O 



r 



o 

CO- 



!r2 




-T3 
CM) 



i 



CO 
CM 

o 



CM 

o 



o 



JP 2004-47928 A 2004. 2. 12 



[ m 7 ] 



o o »—«•—<»— i ■—» / 

■— « 7—* «— I •— 1 »— 1 r— « X 



oo — — < — • / 




[08] 

co-^Ocm— l 




co rro oo • 




o — — . — < 



(0 



to 



[ 0 9 r 



CM<~»— i 

ro ^ohh i 



O 



rWZ 

ro rJ«C5 ^ 
O O >— * 
i— I .—l »— I *\ 

o o •— * =c 



rO^oV 



co *0-/ s 



ro yj 
o o— » ( 



CM— « 



CO — ^ 



CO 

o 



CM 



v' 



10 
CM 
O 



2 E 



co 
o 



mm 



V 



CM 



to 

CM 



o: 



' — ' -» 

>1ez 



CO 

o 



CM 
O 



CO 

o 



CM — 



to 

CM 



[ HI 1 0 ] 



(a) 



(b) 



(c) 



(d) 



TT 



106 



107 M05 J 107 

108 108 



C 
D 



106^ 107 



109- 



105-^ 



c 



110 104 r i03-. 
113-^fep= Vi 1 1 ^ q^W 114 



B 



41102H Hl02' 



102a 



105 108 107 



110 104^103- 



1AW 7, r luJ 1 



B 




108 



* 



(41) 



JP 2004-47928 A 2004.2. 



[Ill] 





120 1 |l20 






120 


















y 



130 



[Ell 2] 




413 



402 410 



[ m i 3 ] 

(a) 




-409 
"4^-408 
-407 




(b) 





[ m i 6 ] 



506 



506 



r- 



505 
504 
503 
500- 



507 508 507 507 508 507 



505 
504 



Wtt> 503 

^— 500 



c 



(42) JP 2004-47928 A 2004.2.12 

[ m 1 7 ] [018] 




[ HI 1 9 ] 



600b 



600b 



607 




603 



600 



[ El 2 0 ] 

603 




600 603 600 



(43) 



JP 2004-47928 A 2004.2.12 



IttHSB] 15^8J3 4 B (2003. 8. 4) 

i^mmiE 1 ] 

[ M ]E *t * * S £ 1 ISi&ffl* 
[ E W ^ ] 

it, e ft ftiij ji ± i£ !$ »t bttfcBEm^s t > &E.m&m Ji\zwtv hnt^m 2 on 

-kfEE ftfWflPJi l±, 5i^ B H B ^XIiS*^^(0 (100) (001) ffilCg&Eft U 

-h IE EE « ifc )I li % gB# a ISXIJI*SSo (O 0 l) ffitr^SfcEftL/c^n?';*;^ y 

m wt 4t m a» b ft t> , 

-h IE E ft fM *SP Jf K 33 a '> ft < £ t|l Jf © 3s 05 )5 & I* , ( i o O) IXtt ( 

oo i) ffi&fa<Dn®frmi<7>n&m\z&vzmftffl'&mm<Dmffiu\'{iLmTz??i'x 

[B*9I3] It # « XX <i 2_fB *t <D EE ffi IS ^ :fc V ^ T , 
M&<D h — * sismftaMft. O £ & ;t i 0^e^%etTT?fo5^ t £#®ci:i-5EEffifjf^P 0 

Iif*«4] ts*^ i w^fta* i -o ie « o ee fi; sit ic *5 v-c, 

5 1 Ifsfc^ l ~4 ov^f i olrfEi&OEEmjf^-Ui&v^-c, 

los^^tc^Mt^Eft^j^^iiwaffi^ic^a-rs^^vxtt^-fb^^^co^^aD^ 

b W 3£ ttS * # 2 nm± «? t>^h$V^i:Sr#miri-SffiSmT-. 

EE >-I£^/v=i £ -f- 5 BE m # f> £ £ - t Sr^mti-^EE 

[it**§ 7 ] lt*iSl ~ 6_(0 V "f ;H 1 olrfBgt<7>JE^3jf^.fc;:j3V>-c % 

5EE«^^Ft v SEl^^oi2 0tIf(|JolCtltf)ixfcSait 1 & IS /I e> EE « 
J:lHmm*-^C'EE*«:^0£ES^)*|r < J;ij±iSffitbS?r®^^ftli^^$-tirT±iEBE^k 

-k IB E ft M W m tLJjik^XliJEJjfkmv (100) i^li (001) ffilrgStEft L 



(44) JP 2004-47928 A 2004.2.12 

g> ft < £ — sr » jm b fc *> <s> a> ft y % 

-LfEffim&JI I*. S ffi # & 3U± IE bI ^ (D (0 0 1) ffild^JfeE^Lfc-^ay^^^b 
ZtLWtikVofa h ft 9 , 

±IBga IrJ#J#P/1 tr *5 «t 5 />ft < Hll Efi^SBIi. (100) ®3U± ( 

o o i ) aoiaip)<D^*£#!&i (o nmm \^ & v z & ft ffl'M m w <o mmn \z iiLW.-t z> * x 

[|f*«9] miw«MStEt6i$!l^^tffi«{*St^2 otil i^JRKQjf^ft-Cft 

-h IE IE fa ft) /I tt , 2: * 3% X 11 IE 2f 31 (O (1 0 0) iXtt (O 0 1) ffi K g & £ fa L 

v ^ ^ IS . X ^ * >- 7 > 9 > =1 ytf&K-7i/4->!> A^tjt?yj!fy 

O 'p ft < ft K> . 

-h 15 E fg )■ ii . f ffifri^XHE^SI© (0 0 1) IlcgJtffil*! tfc^o y^A'f F 
M SMfc 4£> A> b ft 9 > 

± IE 12 fa ft] ® JI K 33 ft -5 '> ft < t i>m 1 W@@^ffi!lO*ffi)a^gBtt. ( 1 0 0) ffiXtt ( 

o o 1) eiipi©^^*!^ 1 <nn.Mm\~&tfzmftfflfflmw<o3i:ffin\z$LW-t- : £>?-j , ^x 

ttgf-ft^ * v±|cffftU^oSJ¥*F6ltSSft»r®i::S3(tS-hlS®«<o®S[*smi 
Jf{W7i>£JE®#JfWt-|pJ/J>o-C;*:# < ft 5 * 5t £: =fr b T 3 r. t S: i t V ^1 

ttssisitx., < t t>&mmn±.\z^ m 1 ©tffig t uftumm t mm 

&m t m 2 nisi fc iimtcm® $ *xt*s 5 , is jg » ss ± k *j »t £ sg 2 m si s ^ , ^ 

^M»^£^fb£B»@;#faK:fii5£ii:;5fc*tf>'>ft< t 1 oclilSt, ^^jgfbfB 
rc»^^*|6]O^^Sr^ffi-f-^fc*<o/>ft< £fc loo^(iim«ii:»c^^-v-(b$*tfcA3i 

±umftw$mi*. ±l jj- m, m x \* ie % & j& <d (100) mx\-t (001) s trsstsfa b 
^Qga<^^^i:^^^a?feiBj^^it^bTo^Qx3o^^%e;Ti§pj-cfe5f L ^^@g7 

<Q'pt£< t *>—jj$:miJQVtLi><O fr h ft !? , 

-hfEffittttJf tt> Sffi^S^XItjE^Hl^O (0 0 1) II:g3tI[S]tit-:o7'^*'f h 

SJgHfc4&*» h ft 9 X 

JifESfaf&UftiSKistt 3'>ft < itll o ffi ® JHHd <£> « ® i£ # «: . (100) SXIi ( 

oo i) mmfa(om&* i &i<»Mmmiz&ttzmfafflfflmw<v&ffin\z&.Wi-tz9<$'>'x 

\±&ik9?^±.\cfttEVi^mg-Xfakm&*j:mm\-&\iz±iz&m<omm* i miv>w.Jm 
mmfi>hE.m.#mwi~fofaox*$ < ft s is & w ltv^s r t s^ttts^asty 

[f»#*Sl 1] IS*«i_0_fS|feo^3i«-fe^-^tc:t5V>T, 
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© 

fcfci«co»^jg^bft9> ^ft^Jg^^^-^nfc^^^Xfl^^^^v^^^fi^o?: 

4] 1 0 - 1 3 P V^T *trt> 1 o^fa^o^l jj&i? K fe^T , 

b <Z> ^ Hi * # 2 n m £ 9 t> /h $ r. i & ft t ~T Z ft & &± ^ V „ 
[Ii**gl 5 1 jg^^ l 0 — 1 4 <DV^TH^lo^|5^(^^a^ir^»ir3oV^T. 

^ 3: 8Sj)P I fc t> <£> a* b ft t> , 

flPJI Sr (100) BXtt (001) ®K@5teIBft£i*£XigT-fc9, 

itaffimft:^ S:»lStiiaft,- ±EEfl»!l#il:J:8; K JBE«f£JI Sr (001) ffi K ffi 

si ig i omaji t m famwm t&mwm t m 2 <ommm t #M\zmm s tit 

^ T JEE ^ <?> V ^ £ i£ ft £ i*: 3 J; 5 h ^ y Y <D JK it * j£ "C 

fc o "C , 

S« Jb ir % ^^^XIi^^^^^^$*i-5*^Jg^bft5mi^m^^^^^^^^^ 
S £r x ^ >y * ft \z X D f^t^lSt . 

Jh fa IB f£] fgj ffl /i , ^y^^frAo^^flasoJEJlJ^ 0 ^/v%EilT tfe t? ^oiS(0^tf 
*Hfc^affea;££fcb&lT0frjB;i3 0 ^ ^ % T i§ %J T» fe £ ^ V & 7 >- * ^v^/Un ^ 
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±m&$\m$Q m zi&j&'t sign, iia^i^w^Sicjoit^E^^j^i^ffiiio^ffigsi-GL 

WIS* (10 0) BiXtt (00 1) Il:«ftBlRl4t5iai?*9, 

±mmm#m *te&-t z> xar*. JbeErtj*s»jBfc:.fctK ^ffim^ssr < o o 1 ) eks 

[IS^^l 9] ^l (DiSitiEl*]S!l«ltEI*ii:f 2 (Otffilt^jitQiJtit 
*5E**-=F- OflEfcfr/ioffifc&jfcfc: £ 5 Rb S £r € J¥ * A I- X £ 
^Tffi^SrtO-r^SrefcfcBSiirSJ: 5 Wife $ n fc > 9 i? « > h ^ y K©8a*ftf 
o T . 

_L 12 E ft ffl ffl M -k \Z % SffifrfiSXttE^ft^o^o;/;**-* h^SMbtt^kfcSJEEaf* 

ii IE E ft fSfl ffp 13 , i//i/3^»)A^tti^0fli± 2 0^y^%J^T-Cfel9^^o^^ < a^a 
**ft:^>»ift;&fctt;febT 0 *m X. 3 0 ; e/^%£JlTiaPJ-CfeS^^ ^ ^ ^9 > ^ n ^ 

B^5^* ^XteWttt:^9 is&mK ltt©i«ll:8ft«* ***rfcteJ:D. 0EEAM 
tfp® £ (10 0) 35X1* (0 0 1) Bl:fJtSSlSt5Igt*fc!), 

-blSffim^S IgU, -blBE Ip1»J»JB »w J:. 0 , t£ffiS*fcii £ (0 0 1) ffi K ffi 

19*92 0] £ , Si^S^5>gfr^^*l^lJ:gtJ { 5'>*< fc t-^^fiiS^ t Sr 

»m t m 2 (D mmm t ^m^mm z & 9 . »45-«»»±ici3»ts* 2 ys 

Ji IB E tfl ftd» JI Jb fc * IB^SiXlijE^SSo^u^^^^f MSIkfe^bft^Ei* 

JbfSJEmff^v EA»J»*Xt/SR 1 £>ffi«SB - ^y^t^Igh 

Jii5S«^/^^-^V^UT±IS@^^St/^ift^^^^-r^xSfc5r'g-^. 

Jh IB E ft fc) ffp Jl N ^/U3^»AO^tt^0ia± 2 0^^%£ilTT-fe^ ^o^O^tf 

*Hb¥*lft»jft£Jfc«U"C0fr«;t3 0 ^ ^ % & T i§ SO T- 5 ^ ^ ^^V^v^/i^ny 

£ ^ j?D b fc t> <P ri> b ft 9 . 
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St^f ^ v X li ^ * * &\z V X (O ±W & £k f&M £ ■£ Z> ^ t lc £ t). ^ IE fa 3fJ 

(10 0) ® X li (0 0 1) BitrS5feE(S]^-yr5Xg-efo<3, 
-hfa£Em#Jl£?£ES;-f ± 12 SS ft $!l /f IC £ 9 , l^ffimftJiS: (00 1) ffitc^ 

[ if * rg 2 l ] it * ^ 8_X 9_f2& <o -fy?s;*y h^yKi. 

\z. » & << is 9 =. y h^y Kl£33l' > T£E;£jIilt;:jIiil-3~3,fc 5 l£ 13 it y X /5» K£ £E 2) 

[ ?§ 91 <o & to 4 1ft 91 ] 
[ 0 0 0 1 1 

[ 38 m co i- 5 ft ffi # Sf ] 
*3§WI4, SrM-fSJffim^^, H <£> JEE fl; St ^ £ /8 ^ ^ V ^ s y h ^ 

[ 0 0 0 2 ] 

> ^oy^*^f H^f B «i|©f ^^SS^^ayg® (P b (Zr, Ti)0 3 ) ( T 

, P Z T t v> 5 ) <4S;fc5. -coPZT^*JV^X*t.±^^ffitt^ffiiMfe.n5^lSlli, IE 
^SSWl^t |i< 0 0 1 >^|*i (c$fi^|6]) -Cfct). IS* B B B lol^l;|t< i i i > 

-%faxhz>. La>u, & < (Dfcnttmn. &ikm*<Dm&itfa b tt z> & & & x $> z> k $> 

, # & SiBfc-^ (O ff B $4 11 -e fc b * (6j |6] Vn T 1* . Ufe^ot> I^^SP s tfit 

b £> ir. ia^ij itv^. 

[ 0 0 0 3 ] 

mxi&m boo *> i? , r s^mtt^^ic^-rs^jR-fbcow^ia^iiSffi/yir^o-ctT 

-(fcLTti«V>JEm#te£rSS5l-t-3)ti?>fc:(±, P Z T * £ 18 J* ^ 5 & co c f4 £ ffi 

tc*f UTS it faK #} s&^a? 5 . :h^*at5fc*i:, * te *j v> x tt % 

* 3: /B V* T . (10 0) ii!tIl;B5J:9l;«!It)(lil,fcNa C 1 

?>@Mfc-? ? * is $ A (MgO) ?»» P> ft S ^ jg & & « & m V wCO&«±lc, £ 
Lt (1 0 0) ffiKEfabfcP tfSS^^SrJ^fiS;U, icop t W.m±\z, \ctt L 

TSl:^|6jlc:c^iB|6jbfcP Z TSfi^r 6 0 0 — 7 0 0XKX>ffi.g[XJ&f$,l,X^tz (^xtf 
, *#IFX«K 1 #H8) „ Z.<omi$. P Z T ffflt ZMrfL-f 5 nUK » PZTiH 

OTJftlt ITZ ri!#4U4V^PbT i O s ^ (P b, La) T i O, )5»b4S J&l? 0 
. 1 /i m©fflfrf?r, (1 0 0) cSlcgBftUfcP tm,im±\~]&!8.l-Xio\i^X, -eco±ic 
MJP 2 . 5 /iraCOPZTflSr^^^^ifelCitJf^tSt^ P Z T'MfiHiM$.<0'%nffl\ZZ 

r gMb^a* b*-5^ B ^tt<otev^^jg^$ttH< & ?) „ «t (? ;5 *S fite co p z T&stas^ 

b *l. -5 „ o^!? x (00 1) ffiEfagt (a (00 1) ) iS»S 1 0 0 %© P Z TiR^#t) 

[ 0 0 0 4 ] 

- - T- . a (001) 11 x 

a (001) =1 (001) / £ I (hkl) 

T-:£^L-CV^ 0 ZI (hkl) 11, X^lHl^fjfelwfcv^-C, Cu-Ka^-lr^V^fcir^co 
2 6 1 0~7 0° fC^Dy^^ M3g>l«fi|c0P ZTIrioJtS^^alSA^OlHJW 



(48) JP 2004-47928 A 2004.2.12 

f-^SSSOgfPtfcSo ft , (002) ffi&tf (200) ® 12 (001) mRif (10 
0) E6i*ffifcffiTf*>*3fcft* 2 1 (hkl) tli4«)4v\ 

[ 0 0 0 5 ] 

[ 0 0 0 6 ] 

) ffiXH: (1 0 0) ffittftElRlJBlS:»j*-r**»i:br. S^(OI^^/i$ixrv^o 09 
x fc£ . # HF :£ tt 2 tt . (i l i) MtrlBftbfcP t ig±l^ % PZTXii7^^?:^ 

5 5 Otti^filJt, t^f 5 5 0 -8 0 OttiDi^lttSSj^t^It ( ✓ A> 

• ^ /i- ft ) lc £ t) , P z T JSI <7> (10 0) B«*ErtlI!l#4*^IB-eJb5ii^SSnT 

[ 0 0 0 7 ] 

-ttf? PZTJK<ofe*iBrtlttS:#J»T?**r.i:^M*$ttTV^S 0 ^O^ffili 

^ylli:, JBE C »tt Sr * i" 5 m# £ HI riti" * . &m7£m RXfWtmytm* tf 

-efo^o w ^SJja^STMi, * OKfflc £ 9 P Z T eo£E«{t**0tt AEAttO 
$!) #P tf> fig "C 9 . ^*^mmm&2~~l 0 n m "f 5 i . (1 O 0) ffiE|p]BI**»&;h, 

So 

[ 0 0 0 8 ] 

S fete, WflP *St4 teHt, ✓/u • yy^ffiS:fflV^Tfflftf liSr^^t^K, (1 1 1) B 
y*«K:t4 - i-C, (1 00) IlftOP ZT»##bii5 :t#n*sji-cv^ 

So 

[ 0 0 0 9 ] 

[#ff ac« i ] 

¥ 1 0-209 5 1 7 -g-^r 
[00 10] 

[WtfXtt 2 ] 

#IFf 3 0 2 1 9 3 0 ^^18 

[0011] 

[4»«F3t» 3 ] 
#ffi2 00 1-8 8 29 4f^« 

[0012] 

[4*HF3t»4 ] 

#§a¥i 1-1 9 i 64 6^-^$a 

[0013] 

I4*WFX» 5 ] 
#1 2 000-25 2 5 4 4 ^^1 
[00 14] 

iftvrxtk e ] 
mmw- 1 o-8 i o i 

[0015] 



(49) 



JP 2004-47928 A 2004. 2. 12 



Ift&WfXM. 1 ] 

" i? V — "J" A • ^" 7* • K • 7 W >> ^ X 

(Journal of Applied Physics)", (*H),T^JJ*^| 
3 # 

1989^2^ 150, 1 6 5 1, $4t, p.. 1666-1670 
[0016] 

I 2 ] 

" + — -f- A • * y • 7^7^ K • 7 ^ >> ^ * 

(Journal of Applied Physics)", (*|) , 7^ Dift 

1 9 9 8 ^4118, |83«, I7f, p. 3835-3841 
[0017] 

ttStuTVN t> wco, i/yw • ^A-Jfefc X 9 BE « # i$ JBI £: 7£ f& -f- 5 fc MgO|g|£| 
5:l5;ill8Sti5, rwfc*. & -f & A R © ffi a t£M & * Mfc V , :©fftftll 

[ 0 0 1 8 ] 

^tz. y ;u > y jufcx-n. mw,m*z&m-r z t , * « ^ & & 9 < ia as x ii k *s x v 

#ftK©ffi«ffM«tt*ttlJ:fl:«a5fl:l;: J; 5 ? 7 y * a* £ C £ < N $ P> \z ^ # ft g ^ j£ « 
# M IE & & .lii iB;«Hl ^ L T ^ i& ^ £ it 5 X g tc ^ X , 3£ B a B K i 9 * 7 y^-^T 

[0019] 

5. # fiF X gfe 6 -C » * * J* £ £1 Sir X t> , (100) IS|6l©PZT|g 

tbtlZ><DXtef3:<X, mVJK 2 O 0 tHT ©fiSt* 7 ^-/V 7 r ^ X li/M o ^ uTlgi 
«it<DPZTJ8i£7£/&L, ^*#B«( c Plc:*J»t.5 5 0 0~7 0 0 < CroiS?a-C|R*a 

S-T 5 r. £ J: *) t£&ik $-&T*5 9 % ✓ A • y^ffi £ % ft HftJRt L X *S A it £ * •£. 

fc, -kfE:/ A- • yA-»^^/< y * fete J: »> Tg/fc UfcPZTBIw (001) ffigaifijftx |i ( 
100) ffildtni^ii, v^f ^lO^Sl;*5^^t t 8 5%E(TTfe5„ 

[ 0 0 2 0 ] 

lr*JVNT^^$tt-5PZT^OMe^-frV^-|fV^l 0 0nmfI&X$>5fc«> v BEflllif ^ 

M m J: <D J? £ # 3 * K li . _h IB X S £ 1 01el«±ikt)jlbff9^M/!i5fct) x 

[ 0 0 2 1 ] 

— #, ± IB # tf 3: 3 \z iftii, ^BsK^^Sr— H.^fife fRffi8^©giO>SlcJ;oTiS 

Ate if ffil K ^ -ffc £ -fr T # J& i- 5 * 8: T? fe -5 ✓A' • ^Atfc (MODfttttf) « fl- » * ffi, 

r Tmmm±^<op z T&faffl'®&&.?>.tzi>^ j/a - y *m x^x- <b ti * t> 

ofc£LXV^ 0 ^-WSStt, ✓ A- ■ ^AffiXI*, T SB ® 1£ {(SI ;5> b ±nnmw\zfrv x» 

as -ft *s 9 >- y a it u x . &imik\zmm&&te\ l ^ t frmfa%i®*mm\zLx\,^z>fab 
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[ 0 0 2 2 ] 

tfc, (i i i) BgBfap t mmm ± i- , « * 1 2nm«T^iftf ^y^^^i, a 

. t^f tiolt (1 1 1) ffi E ft S: ^ b , (100) ffiXte (00 1) S E ft J8llt b 
[ 0 0 2 3 ] 

[0 0 2 4 ] 

-bia^ B 5 fcfcfc* *@JI$r, ^ * ^ X tic ^ * V £ ^ * ~r 

5f4at*i*iT^^ :ig>tti%Jiiitw x ^:^- B B B mxi4iE^^%(D (loo) mxa ( 

^^->»ARi;-7y^y(o/>^< t> — ^ S: »ini b fc <> o a> b ft S iB la ffiil «» Ji b, 

Tt©±«l:*ftrtftS*S:ifc±9, ttSffl Sflfli/i «: (100) BB x tt (001) S 
Kffi$fcEfp]£it5J;5Kb. £.<0EfifW#«l::J:0ffi«{frJi«r (0 0 1) ffi IcffiflcEft £ 

[ 0 O 2 5 ] 

j^teift icit, m^m 1 <o^mxn. m^±\zmn btit^m 1 <ommm t ^ iinotsi 

Kit fefifc* 2 om®^ ££^;i/cffi®s?f^>S:*t^£i-5 0 

[ O O 2 6 ] 

*lt, ±E*lo«*itt, *f~ 9 >X feWtitT* 9 v'Sr-fif i~S JR 6> ft 9 > JblSE 

FpJ M #P S I* , SC*ft*X»^*fi*<0 (10 0) ffiXt* (0 0 1) BIcffSfeElRlbfc^ci 
^tti^M^i!Slll^j:lt^lT0 & & It 3 0 EJt T mMX fo Z> ± 9 ^$£9 ^ 9 is 

i? ;u zi g& N xnt%^- * ^ ^ ^» is wt $& \z & & r xt # <d & & 

< t> — ' ;fr 3: SSftP b fc t> <P bftt), _b 12 EE m # Jl It > ffiffi#:fi3RXttjE*ftaStf> (0 0 
1) iBl:iJfeErttfc^ny^#^ ha«ft»frb40, Ji EE fa M » Ji fc *5 It 5 * ft < 
^t>^lcomfiiS<B!lo«ffi3ff^g6lt, (100) BXI4 (0 0 1)' BEAORK^S l o 
mffi«fcfelt*Ef^W»««(0*ffifflfcffi«i-s^*^Xttlfe<b^^ v±l£#& i^oB 

ff*i^iaii:ftWfffiK*5its±E««oafla[a«»i <Dm&mwfrhJEm&mw\zfafr^x 

[ O O 2 7 ] 

jifsco«^;{cj:D. m i <Dn&mxh zn&mmiz, ^xn&tit^ * >&%$)wirz> - 

lt^MS«JBtS:^ih-r5^ £ # ~C t £ fc t t> \z N l (OMUM ±\zmfofflfflm £ x '< v 

* mm \z £ *) j&&-r tin x % 1 ommmtf (1 1 1) iseiRitfeofct ixt, e^iss» 
m& (100) mxn (001) a (^^si^o^^it (100) at (001) a ^ it 

P3C-e;fc5) icEft b^ < ft £ 0 i"ftte*>. l olgf o ^® g& ic ft . ^^xttBMfc 
f ^>^ltl:^4lti3t) % EAHffltt, C o lc ^ft-f- 5 ^ * it^teif 9 v 

Sr^lr It^^li i: g B B a fifeS b, CHIC ^9 ^XltSMfc;^ 9 V_h|£:fc^T (10 

0) 35 X tt (0 0 1) ffilcEr^]bB<ft ; 5o * fc * ± IE ^ * >- XJt ®Mfc; ^ * V It . If? 1 O 

t ttt^0^aiitt2nmi9 t/hS <4^) > :<D:H^t> E ft ftl ft) S I* * (1 
00) ffiXHt (00 1) ffilcElSlLg<45 0 ^ 31 1 O «£iJf ft . ^!)3yf(oSfi 
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£r in £ K f± s a«._ (1 1 1) ffiE|pjfcfco-C*5t>. ^(Otcib. E fa $0 ® JIM Vn 
, (100) ffi&tf (00 1) SEJI^(0®E^ ( #i * (1 1 1) ISfl-) lc ft o fc ?) T 

^^77^1:40^9^^0 L fr> b , : o i 5 4 (ioo) S (ooi) ffi E fa ^ ft o 

TVWiV^S^tt, EfifHftJItetettSJM ^*tt/i«*>*BiE#» (Ml bi^if 

(1 00) c5XI± (001) BE[^^M«^^(7>S B B p^*lC^ixTJ[S^^fc*, mmjjfa 
£SSft»rffifc:fctt5gE««<0ffi«;&s. Il^iil«^^<D5»i (EEttftgifUl) fc: 
rtl rt» o T < ft D % ^tbtcJ:D x (10 0) ® (00 1) BSiRlfc4oT^4^«« 

tt+*<4ot, EAMffff (Of^tf 2 0 nmg«tftot»M"Ctt»i#* (10 0) 
IXIi (0 0 1) ffiKfRl<D®i&f:&5 0 rpbT?&jftbfcEfPl»J»«±fcJBEfl;*«Sr^^ 
-ttiti. 0EE AfHftJIK: <fc 0 JBES#Jf 12 (00 1) SE ft ( $ ffi & 31 cs> £ li , (1 

0 0) ffi i: (0 0 1) r^g®^ 0 ^^co (IOO) BB E IpI Sr ^ tr ) 

£f £ 4£ ffi b oo N E ft SO ft Jl tt *S H T^^ E 1*0 «: J; 9 ft±£*»*****«:ttflJi-S 
-H^t^, JEWfrSo (0 0 1) ffii2fiSS:9 0 f § - H>t t 5 

1 5 lc 4 5 o ft . E ISO SOftJI K: *5 T (ioo) ffi (00 l) IfcEiS Lt^4v^a« 

* i <o««ji(D&ffiis««j;ei*-eft < . jEm^^{Mo*ffi{c#fe tt^t t> ± v* D ~ 

<^J;5ft»^XfcoT<>*Eftfty»Jitf>/iJ5aso. 0 l M m«it*fcixlls Et*I!o 

(100) ffiXtt (0 0 1) ®Efttf>giigc£ft?>. ElftlO (00 1) 
® E ft ££ £r 9 0%WJblr-r^^ t*T^5. 
[ 0 0 2 8 ] 

tt^ot> ^cffi ft y Flossie, 2//1, . ? ;vfe$Xft.<D % !Rfc&aizj;5fgA'ffcX 
aft LlcB:Slc^ H ^tt^^4:^^;i-5^Mffi (^/^Jft^CVDft*) f fcoTt, E 
fate a* ft EE «#:JB r.*tfcJ:!>, Et«ftt© tf feof Srfi < Jl|i t 5 c i *t 

# >f MPZTilc»v^ttt, (00 1) BEAttD, «W#fa#<oo 1 
fa*¥tTfcfto-C*#ftflE«4#ttJ&*»£>*b5. * fc % «#WAPlcJ:S5>«<Diafi^jB#ft 
v*fc** Etftttotf feof Srfi<»i§r t ttlc, {fgfte3:ft±$^3 n 

hit-Z* Z> o — * , SBftfll^o^^A-f MPZTItte^ttt, 1 1 1 

> ft 5 tf> , (100) ffifil^ia!), i#*Ai:»gf4*^ t^^l^JS 4° <o 
MMDHOO, (1 0 0) ®Eftte£ftJb£i££::£l£j; 9 . m^WADlc^UT^ 
® 13: 3t ic — Srftor £ a* # 5 fc * , ^ tf> t> S # S3 Ad R: J: 3 &m <o 13 ts # ® 

UiaO, ffi«*tt©tf botlrft< fci$-eS5 fc t tfc, {f«te3rft 

(09xLfi v i!E|p]<0PZTK<0|i^^tt^®ttv^VN?>ft^i6jSr^i 
V^Tl^Sfcft, m^^r^PiD-r £ i: , « # b W-ft * ft K ft ® M S: A It ± 5 i: 5 fc * , JBEfl; 

[ 0 0 2 9 1 

t# t> }x<5 o -e , ^ffift^^^ss. &mmfc. -t ? s s i ss? 5riv^: 

tiao, Kit =1 * h Srfi«-r 5 £ b 5o 

[0 0 3 0 ] 

s s> fc , EE « * js <o mm # 1 ai m si _h -e *> o x t> . ^^-y^jfeo±5»ciaciss:firisi 

[ 0 0 3 1 ] 

^ tt, -bfg <D «t 5 ft ? * > &t 7 is # i? /U =1 Zs &t£$ (PLZT ; vwU^-r^A^^^S 

#otfe51^of^87y^y^ (plt) Sr^if) iEiSlB»pil:|v>5iii, 
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Eft fflWM & (100) B5X tt (001) ffiteJ:0— JBElRlba<*0. 5£ V> T I4BE tt # 
JioErpH4Srft±S*5ri:*5'-cft5 0 L^t>. r o i 5 I: v^;^ ^ ^ A^^flf 5: 2 0 
^/w%«Ti:t5f:, *S A A ft tDJN K Z r ft ft ft* b ft £ ^ hp ^ V> Ji M $ £ ft it < 

E ift IS * tt T » «l i-6 r 3»^# % titff £ ft Jb * * a 

[ 0 0 3 2 ] 

« 3ft *B 2_0 51 n t? 12 . IS * « ±_<D 36 W *5 V* T , 

7y?y^^ti^0 S: ® x 2 5 * s\s % UT X~ $> Z> h <o k ~T Z> 0 

I0O33] 

*fc. » * *B 3_<D « We 14 , sfsfc^j^Xfi 2_<D$£W\z&\<^X ^ * ^m. 9 V * ^ ^ >- 
^#&K:^^*v'*A&tK^:/#:/<D^ft< t t>- * S: 8s *D 5 <o V — $ >v gsjbD fi Ht > 

[ 0 0 3 4 ] 

C If 3ft *g tt _3j£> Sfll^i 0, Eft*J»»<ofefttto«:TS:J:9*S*lci»^S^i: 
[ 0 0 3 5 ] 

if 3ft3Sj4_o?§ w t? n . it i — _3jD^-mft> i Komw kjsw-c; ^ i e 
b * d . &n&m\z^m £ *x ^ * ^ x » ant ^ * v <o ^ * s # o £ ® 3 0 ^ % t 

[ 0 0 3 6 ] 

3 O^^yolrSx^ tElPlBSI (IV^t I4BE® #ii) co & A \±R E ft 14 & i& 
[ 0 O 3 7 ] 

If 3ft *g 5_<£> ?§ 5f§ *TM4 . If 3ftJj 1 — 4J^-f n*^ 1 o<E>SSW jo V>t, » 1 <£>«gjf fc*5tt5 
[ 0 O 3 8 ] 

-rftto*>. vxisiHb^* >\±m 1 o«®jfu:<&*r b*: t^ti? 19 . iKonio 
k «t 9 , ±5t<ojp<. e ft ih sp m » (100) mx\± (001) siceiS] tg<45 0 

[ 0 0 3 9 ] 

If #*S_6jOS8 9iTM4, If 3ft ^ 1 — 5_<D^-rtlfr 1 o<D$£W \Z joV^T . JE m f£ JI 14 . ^ * 
[ 0 0 4 0 ] 

:5t§:it, JEtt#tt^ S» ^ESttff ir "T 5 C t » t? £ . ffi tt ffi co JE * » ft b 

[0 0 4 1 ] 

if 3fc^_7jz>3B wctt* if 3ft *g 1 — 6_tf^-r ft>$> 1 00 asm ic*5v^x , mmtmiommm 

o 

[ 0 0 4 2 ] 
[ 0 0 4 3 ] 
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[ 0 0 4 4 1 

•frLT, ±IBEEm*^^^l^m^Sli. ^ * ^ X I* g£ 4t ^ * > 5: ^ * f 

Z>n&mfrhtS:*). ifEEfafBHSPStt. ft * X ttjElfrfSi, 9fc tf> (100) (OO 

Q^^%aTt'fo 9 ^oi&(Otti^fe^iaa^i:^|![tt O SrSt 3 O ^A^StTg 

->!»AR(;7y^y^/>4< £ t> — ;fr ^ JbP b fc t> to E> ft 9 » ± IB EE % #S it , Sffift 
MsZkXtejEJj &&<D (OOl) ffi\z&fr&faV1t^u7x# 4 hMWifcyofrbti:*) . ± IE 

■BiPiffl»»^33it5*ft< t t>m i <Dmmmw<7>mmi5:Bn\*. ( 1 o o) bbxh (o o 

[ 0 0 4 5 ] 

mm $: y * tkm\z J: *) m&J&f&VX , r<0««&JifcEE;&*»tt«:«^Lfc«lrJbIBaS 
ffi^riit^i pictntf, 11*9 1 OJ8ffli:iatt©i*OE«*^Sr«ifc-fv^yx 
y h^y K#Hbft, ^OEli^(Z)ElftI ^ (OOl) 3aEft^£:9 0%tt±K:-r£ 

[ 0 0 4 6 1 

£ *lt ft s jEm^T- £ , ^sm^^^m i <Dmmmm<om\zn\t e> £ . 

[0 0 4 7 1 

9* ±KE|r1M«/IB:. i^ft^XttlEsfrft^O (100) ® X I* (0 0 1) ffi te ffi $fc BE 
ftUfc^n:/;*;*;^ g^fc 4£> tfcoT^/^^^^)^tl^0^l2 O ^ % JE* T ~C 

# ^ O /> ft < £ — £ ^flP I t> <P a> £> ft . JifEJEBfr/f I* . 8 AS ft 5K X tt jE * ft 

(0 0 1) ffi^ffi5feE^]bfc-<n^^^^ HSfti^b4 0, ±IBE^3»ffliJi fc: *5 
^^^ft<it^l^S@^{R)^*®35^^^, (100) ffiXte (0 0 1) ffi K fa Si 

# a* » i (Dm&mic&tfz&famfflmmv&mnictiLWTz^* >x\±wtit^- * ^ _l k # 

K IrI o T * # < ft^lfitSr^LTV^^tO^-r^o 
[0 0 4 8 1 

[0 0 4 9 1 

IS * 9 1 0 o X 91 12 « - B £ £ * K@*^^^^r^^^^]^JgU ?; 5 / >ft<tt"-^<olStij 
SB£ §r*i- K««<0'>ft < t t*i§iftSB±{c x g i co til £ EftftJffllJI 
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[0 0 5 0 ] 

ft ftj ^ Jf . 3t^ B a B^^iijE^ B B B^(0 (10 0) ffiXli (0 0 1) ffi^S5fegajSjbfc-<n 
7*2*^ hSSfti tfeoT^^3^»AOttt^oa± 2 0 ^ % £Jt T ~C 9 /5> o iS 
O^ti^ft»igsa^^]tl![lt0 jri^3 0 ^ SIT MM X fo Z> <f # > ^ * > 
v^Uzn^^jS, ^ » *s is & & \z ^ ? ^ is $ j± & xf ^ 1/ ^ <D & ft 

< — ;» »JP b fc o b ft P . ±ISJEm^S»> »ffi*A*xri3E*ft*© (0 0 

i fcl 1 oigHH(D*ffia§asii:, (100) IXIi (0 0 1) SEf^ioi^^g i ^ 

[0 0 5 1 ] 

^ CO % 53 <fc D > ^2com^S^m»m^S^miom^MF^^«JEESrR]AD"f*^ri:T* > 
S«<o#Si6SB"S:«KigB <D$SJj ft tcSSb £ -fr. <D Mih&f \z =i D lc J: o T jgti SM* 

oSJEtf>*££ (^y^-y^) *bAa*ir*at5Ci#T?#5 Q ttt,":^J:5l: 

a & ffi-f (ssbgn a*, it*^ 1 <o&m t mm<Dffi&,<D&mm*xmi&£ *i 

TV^SC t * 5 <D X . ttSSO^ftfc/Bv^fcfcaftl-^-frJ: t> t> JE « 5t Sfc £: 4 0 § * 

[ 0 0 5 2 ] 

If *iSli^iPJt IS. If**g l 0 <D5£W\zte\^x s ^ ? is * ^ i? /^ 

[ 0 O 5 3 ] 

if * *g 1 2 <P 3B W T tt . If *5 l Q XI± l l co%^(cjoV>r. ^ * :/gfc 9 v * ^ v>/u =3 :/ 

* 5: * ^ £ a* -e £ 5 o 

[0 0 5 4 ] 

If *ai_3_^iflt(i, If *^J^—i_2_o 1 o(o^?q v>t, I 1 oigi 

» X # * 0 

[0055] 

If & *g 1 4 <P 55 gj tt » If 1 0 — 1 3 g)V^f n^lo^^^t:ioV>T. g loHii 

[ 0 0 5 6 ] 

If * 5 1 5 <7> % m Xte , tt*g l 0 — 1 4 <D\,^Ttlfr 1 -0<D%&m\Z*$\,^X . BiMfcMfe* 
[ 0 0 5 7 ] 
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!» * *g JUL<7> ?§ 93 T? ti , li # ^ iJL~ ^ T H ri> 1 o <o |§ ?q v •» T . SSigi CD 

[ 0 0 5 8 ] 

It * *g 1 7oaBa, &tt±fc» ^XllSftf^ ^Sr^*-f-^a^«^ b fcsft i 05 

«M«r*A«y*jSfc ± DMnigi , ± IE ft 1 O g Jb , :£ * A & X tt IE # A 

is m fa $y ft) s _t \z „ as^BB^xiijE^A^w^o ^^.^^ HMftfeii^Ji5Et#i 

[ 0 0 5 9 ] 

^ U T , C <D 38 91 T* »i „ ± IB B Ife] <H » g tt . v>/^ =■ s » AQ^^a^ 0 Ji 2 0 

T-Cfe ^ ^o^^gA ajli^fiMM^ USlT0j:Si3 0 ^ ^ % T 1J fe 5 ^ 

-nstf^<D'P%< £ ^ - £ asflp i ^ to a> E> ►) . _h IE E ft 40 *Sp g -f- $ i g « , 

-hfEft 1 C>miS®^4olt5BB(6)$ilffll®{R!lW^S&(5^fi:g-r^^^ V x li SHI; ^ * V £ ;gnr 
ItfWlifcfes^gJtS^ia!), ^ IB ft f»l » Ji £ (100) MXIi (00 1) 

» m&m.&m* (001) as k @ & eh ft £ -a- sut- *> 5 t e> t -r z „ 

[ 0 0 6 0 ] 

£ /5 s -e # 5 „ 

[ 0 0 6 1 ]- 

It * 31 i_8_ro fg m li . ftlw*SiSi:iBl*]SfJ^)ei:jSEIifl:etft2C>m@S^i55fl||-^^ 
$tuT/«c5ffim*^Sr«x. IS JESUIT ©EEmffcg OJEtt^mtc J; t>igSb/lS:JIJ?;frftt 



* 8: © 3§ W T ifc 5 . 
[ 0 0 6 2 ] 

* lT - w©»WT?tt, ^XliSMfc^* ^Sr#*i-5 »^JR^ b 5 ft 1 

i^^tsig^ .hfEft 1 _t K , A * X tt jE 2f 

ilo^n^^*^ Hgftli^ k # 3 Eft SHJ^g £ x /< # ft fc; j; Df^tilgt, 

Sr^^y^ftKiDlsEfilgt, Jb 1EJBE ^#Jf ± ft 2 ©tffig ^f5IS t 

±iEft 2 o«^®_htc % igib/i srj^^i- ^ ig t , Jbtizmmm <o m 2 <ommm t fis# 

lESS^BsitSIStSrt^, _k IE IB ft 3i!l 8P g 1* , **=>~'>U»<D$ftmAiOSl±2 0 

** %&.TX~& 9 ajoJa^^JL*JLtb^j^MM^ tt»u o 3 o ^ % t aa mi 

^A^.U?^>-^VO^ /j;< fcfe-:frfrj£;<)aifct>g>3iE>ft9. Ji IE IB ft f&| P g £ 7£ j& -f- 5 
IStt, _L IE ft 1 wmiSSI-*3»t-5ffi(*]$!lffi)®{R!|cC)*ffigMi'aE:B-t-5^^VXI±6$'fk^^ 
ITtcmtew* ^•fr^Cirlr.fcij. Ifc B ft (H *P « & (1 00) Sifi ( 

001) ffiK«$fc8Bft£-arsifi iiajEs^MSr^^-r^ig^, ± mm & mm 

gK<fc 9 , gEJE«frg£r (00 1) It:S5tE|6i5t5Igffc5 t© tt5, 
[ 0 0 6 3 ] 

r <r> Z\ t \z ± y> „ |» * « 8_tf> ^iqtP)«Wf^ffl^i^^*i-5^ v * ^ y h-xs, K«r?g 

SI 5t f 5> £ t Tf # 5 „ 
[ 0 0 6 4 ] 

« * « ±_9_<D % ?q T li . ft 1 OiHi irS2(SjfiJffli® < !:JEfl;«:S < hft2 (DMUm t &m\cm 
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[0 0 6 5 ] 

^ * !4gMfc;^ * ^£^*^3*&JS#>«bft£|g 1 0«ttiSr^/<y ± 9 

»^b^5iElRl»J»iSr^/<y*fem: OJg^fSISi:, _h IB E IpI SO flP Ji _b tc, 

Jf^t^IgtS:^^, ± 15 K ffr $i) ffp j§ 14 . v?;^^n^^ti^OHl2 0^^% 
^ T ^ fe 9 ^ o <S <Q ^ ^ * ^ » fife Jt » b T 0 S: g ^. 3 0 ^ % T ifi»J fc 5 
9 iste 1 ? is 9 *s flm >-^IS x X 14^^ ^ ^ > * >J|Sjg_£ v^^^nR 

. _b IS 1 ^SSJlic^ltSE^^JiBJl^^^ffiSS^ffifii"^^^ X 14 ®Mb ^ ^ 

t UT*o±«l2:seS^S J€5 1 t H it), ^EE fa Jf S: (10 0) ffiX f4 (ooi 

5, ^EEm#Jf§: (001) Il:SftEl^l^t5IST^^ to tt^ e 
[ 0 O 6 6 1 

* ^ ^ ^ t\ if * 9jD 38 W 4: l^i^^ffl^f 5rtt5^ >- * v> ^ v h ^ v K & 9 'A l£ St 
[0 0 6 7 ] 

it 0 (7) 56 W ^ @ * £& £ . ^S^S^^^f^oJ ^l^jii;^/>7i < t-S^gft 

SB £ S:^i-SSffiS:1S^. tt»« <D4> ft < t> * Stt»-b fc . ^ l £ IS fa SI Ji 

t ffi S ftltf 2(7)l@iH5Ii:aiJnT^!), 0E * »» S Ji # 3 * 2 S ffi JB 

[ O O 6 8 ] 

-L i-^ Sffi^ H B B »X^iE* H H e ^<^-<a^^^7^ h U gHt ®> #> ft 5 IE m # /B Sr * '< v 9 ffi 

k x k> mfc-r ^ig £ > ±m&m&m % 2 0111 *M&-r znmt .-±mm 2 <o 
nmm*'<9-~>i?vx±mmmmmRx*femmmzm&'tz>n:mt^ ±&&m#m . 

IB tfgftgfl Sr^jsfe-T 3 X§ t _h IB IB fa $J ffl Jj f4 . 

^ O &l ± 2 0 *;is%MTX- 3b y> fro»<P£* tt**fe»tttt«tjft IT O jri^ 3 0 

* % MM X* Z ^ 9 ^ & ? ^ 9 is is si* =i ^ $t§£ , X tt BE g ^ v » z ^ £ ^ 2 ^ J ^ & 
m ^ ^ ^ ^ » A ^ ^ ^ <d /> ft < ^ t> — ;fr £ U fc Q ^ g> ft 9 , Jb IB E fa ffi $9 

/fsr^^-rsxnte. ±um i <omum\z&\t zmfammm w&mmniz&w-t z>3- 9 ^ 

XliKftf ^ySrtl: tT^^J:Ml:8 B H 0 ^S$-t5^ tic i 9 , SBE faftJ^P/f £ (10 
0) ffiXHt (001) Bl:g5feEf6]J^5Igtfct), ±fBJEE«#:JI S: 712 j£ 1" 5 Xg {4 , 
±iBHfafa©/ifcJ:9. ^[JEEm#Jl S: (00 1) SIcIJfeE fp) ^ 5 5 t> t t 

So 

[ 0 O 6 9 ] 
[ 0 0 7 0 ] 

IS * *S 2 1 ff) * Wtt . -Y^^^^^h^lS^^g^^PjTfeD. r tf> 36 91 "C 14 , If # *S 8_ 
X t4_9jB m^^v^v^^y h — y Kir, ifB-rv^^ocy h-v^ KifB^JfctetSrtB**^ 
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*I^LTffi»»i)tTVN5t^l^ & V * ~ * K K *S ^ T JEE # ^ K Jg il -f 5 

1 0 0 7 1 ] 
[ 0 0 7 2 ] 

(mi&Mm i ) 

Ellli, ^^^O^JS^^trffiSJEm^^^^b, H Bfc 33 V* T 1 lfi, J¥ ^ # 0 . 3m 
mW*4-<>'5 L ->y=i^ (S i) ? ^ tf> & 3 K IS T? $> "9. :©S1S1 liCli, 
# 0 . 02^mT-*>oT^^^ (Ti) ri> t> ft 5 1 2 /5S^/& SiltV^, ft, _b IE 

£K 1 111, S i K pg 5 t <D T* li ft < , #7.*^®^", £JH»«, ty? ->^^SSf-C- 

o T t> i v>„ 

[ 0 0 7 3 1 

Jif2^^ ; gl2JbtC|4 x Jf:^.^0. 2 2MmT-fooT2. l*;i/%OT i Sr^iJLfcfi^ 
( P t ) ^b45U cott@S 1 4 # Mf& ^TV^5. r Ofg 1 <D ttil 1 4 li (111 

[0 0 7 4 1 

±E« 1 ©til 1 4 JiKli. =7 1/ 9 is (La) O^^S^l 2^/P%-T?fot)^o|SW^ 

hM^ B H B«5i&^-?-3PLT/4>b#3i2fP]$!l$IMl 5/5S7gj5£$ft-C^3„ ^ © IB ft f&| $1 JI 
1 5 « (100) SXtt (00 1) ffi»C®5feK|S]L.-C^t). ^©^jfiHO. 0 3/im-Cfc 

5 . 

[ 0 0 7 5 1 

>( hSSS«SSrtt5PZT^b4 5Eiftf 1 6 ASf vn^. -OEl^S 1 

6 l± (0 0 1) SKS^gaftLTft-So ± IE P Z T © li , IE * B 1, ffi S # iP B £ tf> it # 
(^^^nne^titJf) ft" i£ © j£ (Zr/Ti=5 3/4 7) ifc 5 „ ft, BE 1i 

#11 6t*itt5Z r/Tiftrtli, Zr/Ti=5 3/ 4 7fc»fe-r % Z r / T i = 3 
0/70-70/30 T*fei^^^iV^ 0 *fc,JE«fls:Sl6W«^M:isHi, PZTIISr, 
Nb, A 1 ^WSSJO^Sr^W Lfc <D 4? tf> J; p Id % PZT4r^^^i-f-5£Ett*t!|sfT'S)tb 
liJ:<, PMN^PZNtJbotUV\ $t>(C mm\1, 0. 5~5. 0 M m <D 85 H 
ft ti £ V\ 

[ 0 0 7 6 1 

-h IS EE m # /l 1 6 ± U: I* , J5 0 . 2//m-efooTP t 4 5 $ 2 ©Ifef 1 7 # J£ 

£ ftTV^ -5. i*K ^2com^Si7cott^ttPttcpgt ) -f. f Htlt^T'&JltfJ:< , 
IfttO. 1~0. 4 m m©|SlfJ)Jxtf iV^„ 
[ 0 0 7 7 1 

tt. r <*> be m ^ t* . ±iEStgi 1 mmm \ 2, miom^^i 4, sb ^ ^ 

Jfl 5, BES#)i 1 6SWi20iffiU 7£*^:y*j£J;iJ;9J!l&j£j8|L-C;»JILfct> 

w-efc*. a, # «t » * -> * m\zm h-r > na^sic ± sgsfkig* lcesics** 

SI 181 £r )£ -f- 3 j& JBI ({Sialic VD&*?) T?fefttfiVN 0 £ , 25y|2 

[0 0 7 8 1 

-tlE^^Jf 1 2{i. _hfES« l 1 ifg 1 ofgl 1 4t(D&m&&Giiit>ztz)b<oh<DT?h 
o T , T i IC » *> 1* , ^y^yi-, gfe , =iy<yuh, -->^Af Kll^DAXIi-tlx?, (T 
iSr^tf) »<k^fetislLTtJ:V> 0 Sti* mmno . 0 0 5 - 1 AmWilffcnif 
<fcv^ d tf> M S 1 2 li & T L t> & ^ ft t> <o "C t± ft < v mm 1 l±l:fl©lSii4|r 

tSft^^^-rSip^L-Cb. SllOilll 4liT i ^^W^TV^O-!?, SSI 1 

tm \ (ommm 1 4 £ © ^ # t£ « ft 9 a # t ft 5 0 
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[ 0 0 7 9 ] 

±1211^1^11 46, mm t co&mzii-t ztivx-te < . t i t\z 
x y , jLiBBfitHfiPJiissr (ioo) s^ii (001) ® k ^ $t s n § ^ s ®m & t> s 

oT^!), cot i (DftbD l^Kftf ^ y^Siflbtt iv> 0 cof ^yxttg?ftf ^> 

<0 SsAomi* , 0 5:8 t 3 0 ^;w%«TT*fc^ C t ^ LV^ 0 £ fc , 

# £fl* , P t , y 5* * A , /<7^^A^i/>ru^-^AcoB¥^b^«Hfc^^<tt>l@ 

1 4 ic 23 It £ Bftftl #PJf 1 5ffiflco*ffi?B Icfiit 5 ^ * ^ X tt: SNfc ^ * ^ 6 , ffi 1 <D®@ 

ft, J:iSE[^SJ»S 1 5M(DSffi^?)^ait^I t li?6t*^< , ^ffl ttt Ltt^o?! 
atli2 n m £ 9 t> /h $ 
[ 0 0 8 0 ] 

.fc E E ft W » Ji 1 5 f± % ±l2mm^S 1 ewfiAttXtf (001) ®Efatt£rfa±$ii:5 
i> (DX'&o X , O fc ft , L a Sr^^^^oZ r £ ^ l£ T , fS^tti^MkfifSffi^J: 
!) tSiiP LTi tTV^5o ft, JEtt^^l6co^ B B B tta:I/gH[S]tt5r^]±$-fr^«^^ 
, L a o§Silj:0^8i2 5^yv%KT^fcn«i:<, iS^^titt 0 SrSx. 3 0 ^ 
*%£lTmmi k-tZ* *fc, Efi*d»/il5fc*/S^*«-»HU iEPLTl:B&f, r 

(DP LTC^/^^n^^t bfcP L ZTT*^oTU< , : b P L T^ 3 P L Z TC 

a* o -cfc o r t> <fc ) -efc 5 r. t **# * tv^ 0 * fc, e ft so 19 Ji i s outf o . o i — 

0.2/xm<Z>f&BB'?&>ftm:V^, 
[ 0 0 8 1 ] 

b T , Jbffiiai^#J»«l5»c:^lt*IBlo«ffiJii4Wo*ffiaflFS8li. HI 2 ^ i~ <t 
5 U:, (ioo) IXH (ooi) SEftofS^ i 5 a a*, mi <£>Sl£/f i 4 irjsttSE 

K|14N» h l£m.fcm 1 6«fcr^^o-C*$<3fcaHI5&Sr^bTV^5. — mi <om 

mm i a & (ill) gs ft ~e & 5 ft . Eftsa»/ii5K::tev^T&i<D«ffiJii4<o*ffi 

SMC *$ tt 5 ^ * yXHSftf ^ V^^:^EU*V>SB5>O-bffl0®«l 5 b T* I* , (1 00) ffi 
(00 1) ffiiwteEfpjU-CSSbT, C w X ft , (1 1 1) ffii[Sllr4oTt^ (IlO 
®@J1 1 4 <Dttn\z J: o T tt (1 1 1 ) ffiKA^OE ft \z ft o 9 7^^7r^C<i:ofc!) 
i~ £ ) o r: <?>«}: 5 ft (ioo) eg (ooi) S B ft K ft o T ft v> ^ l 5 b IS , Eft 
f&JtfPSl SOfgloSJgjii 4iSOo^®^b*^-Xr 1 b20nmeA^-Cco$5@ilr 

i£-f, Eft»JflP/i 1 5 0. O 2 /imftitfetlli, E[^SJfflil5 OjEmftJi 1 

6fflS^)*®(DBS^i*:a5 (IOO) ffiXte (00 1) ffiEft<Offi3gEl5a<>:ft5o 
[ 0 0 8 2 1 

±Effl#I l 66, ±EE[RlHfliff l 5tJ:9 (001) m\z&9cMfa£)ntz*><DXh 
£ , -^O (0 0 1) ffiElRj«ott9 0%£Jl±t/j:oTV^5o 
[ 0 0 8 3 ] 

ft , E ft $!l#P Jf 1 5 S 1 6flB<0*ffi£-C*S±SEffitKl 5 a tJiotl^^Sli* 

< , ft 9 /> $ V^fc ft fc , (100) ISl^ (00 1) gjtCEftb"CV> ftl^« 1 

5 b LTV>T t £ v^o r <o «fc o ft i§^T*fc o r t> , EftftJ^Pii 1 5 (OMW- 

6 0 . 0 1/imHi-CJ)JllJ, EEm^Sl6ft!lco*ffiO^:a5^{i (100) ffiXH (00 
1) ®Bft<o|S*jcfcftt), Elffil6(D (00 1) BBEftflE*r9 0%£il±lJ:f*wi:^ 

[ 0 0 8 4 ] 
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[ 0 0 8 5 1 
[ 0 0 8 6 1 

JblE^#® 1 2 . T i h*fflV>t, 1 lSr400 < ClcAD^b^^^i 0 0 

W(DSi^^m^S:H3*Db, lPaOT/l^^tf;**-?, 1 ^Kf^t 5 : i l:i 9 f bll 

[ 0 0 8 7 1 

y b tflV\ S£l 1 ?:4 0 OtlljlBgll/j:^?) 1 P a (DT/^'y^^^C^V^TS 5W 

r t* 2 o owoiimtA-ei 2^r«^t^:tia 9 » & n 5 . ^<omhtit^m i <o 
mmm i 4 mas i 2 £ ttS5»4Mo«snic», f * ^^ftttfcjsautv^. 

[ 0 0 8 8 1 

±Ef l^)tti 1 4 Sr^/<7^ftlci D^^t^K^ftffitS^^li, ± ISO J: 5 
=r >- If * <d & m tz m & \^ n , ii^lSIi 4(0*l?|iof « m.ik S *x ft 1^ # , 

KR*t5ri*a* tv\ :mt, mwL 1 i©a**65otJ:Dt>«v^t, v<o 

[ 0 0 8 9 1 

JilEElp3Sy^Sl5li. 7V^y^ 1 4 ; tyu%^#t^ P LTCKft© (PbO) 5:1 2 
^ % iS «I *0 ;t T f§ b fc ^ *S * — y y hfcfflV\ S « 1 10ia« 6 0 0 lC-C\ T JVdt 

^ tmm t (ou^^m^.^ (^^*atbA r : o 2 =1 9 : 1) icfcv>t, k^*o. 8 
Pa, HiSi^3oow(o^#ti 2 #ra»j*i- a r iiaotibn^o 

[ 0 0 9 0 1 

a*^<#«EL*V^«-T*tt* SS^^J^J^l 50«4tt39t<STi"«— **#EE# 1 0% 
«: » x. 5 £ . (100) ffi X (00 1) I^Ef^tt^jJTt^/i^^fc^o £ . K £ 
« 14 , 0. 05Pa«i5Pa«Ttfc5:Hi$ftlV\ r *t , 5f^«**0. 05P 
a £9 t> £ ^ , EftftJtfPJll 5 0gfi|4^|ff)0<- *\ 5 P a (1 0 

O) ffiX\± (0 0 1) ffiOEfattiSffiT"*-* 
[ 0 0 9 1 1 

:£ fc , iEi^lJWI 1 5 ^^/<>7^S(^«t 9f^t5 |(D|S 1 1 CO i&& ft, 4 5 0 *C 

SI ±7 5 otKTtfc^c t^Itlv\ r tvli. S3g i KoajEiU 5 otin/h.S 
V> £: . E fa W # » 1 5 O ITft ** T i" 5 i: £ fc lc * >*>fci*n:raS£/SLa<fc5— # 
, 7 5 0 t J: 9 t> * # £ > /* M «M£ , JK4>tw^^ Jt 5 P b £ C t lc £ Q ^ £ L 

[ 0 0 9 2 1 

±9 ffiUV^ft, ilS^fgrfrJESrO. 5%W±l 0%«Ti ^ol?S5ro. IP 
aKl2P a£(Ttt5tHl:, S 15 1 1 OSS 5 0 0 J: 6 5 OtKTCt 5 C 

[ 0 0 9 3 1 

±E^<t 5 i:E(6]$iJ»I l 5 ?r^^ttitf, roEftfcJ^SiSfci:, ^lOlSii 41: 

f^^±^C^V^T (10 0) ffi^lt (00 1) SICEf6lLa<^6o * fc . CI O ^ * V # 

. ilBOjD < I l oSil l 4^Si^bli%t f ^ffiLTVN/j:v> (^ffilTtt^^ffii 
U2nmJ:Jt*8^) <DT* % E ft fi?J #P Ji 1 5 ft v (100) ffi X ft (001) ® «£ 
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— giafrba<ft3. — * . JloiffilHIl (1 1 1) ffi IS file: ft o T V> 5 fc «> , SB 

ftfrjiapji i 5 »r ^ -c is i <Dm,&m i 4 ogsgefc&its^^ ^^#^Eb/iV'«gij^o±{i!i 
M^-cii. (ioo) m-*? (ooi) a @a ft 1 1* ft ft c^-eii, (ii i) ® e fa 

K ft 3 ) „ r<Dffi^»±±iE^f B fi£ftlc^ixT/jN$<^^-*, (l oo) ffixii (ooi 
) Eiafto«^cli$!£*-t-3o -tf> & S . E ft © ® Jf 1 5 K fcMt 5 S£ 1 ftM 1 4 {89 <o ft 
®j5£££M±> -h j& <£> *a < , f 1 (Ofii 1 4l^lt^£l^l^l$I 1 5{M(75*MgB I:: teal- 
s' * (10 0) SXti (00 1) ®E|S)C0®^1 Sat. 

l4w*s^^c*3^t5^^>'* s ^F : ^EbJtv^gp5)■co±^B^^cl¥^EU7i='o (ioo) ® (oo 

1) ISl6li:4oT^!S;V^«l5biS:tt5Ci:t*!), i O (100) B5 X 14 ( 0 
0 1) liElSliOg^l 5 alJ^l©lS114iA>^©gMl ( E ft JB 1 6 {M ) K ft 
d> o T j£ < ft 9 . SH(S]$!l^lSl5cOJEmfrai6<a!l<D*ffi-^|i, (& f£ # (IOO) ffiX 
l± (0 0 1) Bll^lWii 1 5 a ^ l-C« v> A- =■ ^ ^ A <D ^ W * & 2 O * % EJt. 

T t U , 7y^y»^fi^OS:It2 5*/v%KTtthli, E ft SBI WS 1 5 (O 
^ E fa a* *S J£ ft _h 1" S „ tft \z *? A* =■ st. A <D & £ *t 4> ft IS if , & A J* ft ID ffi Z 

r®^-(t;^»^^ft^.?s B B B ^4/55^g;v^a^^^;^^^ls<ft«3, MsttoteT^t^i-aipj^its 

o 

[ O O 9 4 I 

JblEffi«#jai6tt, PZT (Zr/Ti=53/4 7) £> g| j£§ ft: * — ^ y hSrfflV\ £ 
« 1 1 OfiS6 1 Ott\ T J\s ^ is h&m t <Dm>&m-m%* (^f^ffiltA r : O 2 = 1 
9:l)tCjoVNT,*^*0. 3 P a x iSiSt A 2 5 0 W (D^kfrX* 3#Hf^t5^ t 

[ 0 0 9 5 ] 

# tt 3 gfe * # IE I* , 0%§rSx 3 0%HT^fcS ^ t tv^ e rtvJi, ift * ^ 

^<#«UftV^ffl-CHt. JGEmtfcJf 1 6 ©gfitttfffiTt 5-*, g£ St # BE ^ 3 0 % £ M 
;t & £: . (0 0 1) Bffi|S)S^{STt5d^tfc5o tf:, SSSli, 0. 1 P a £A Jt 1 
P a ^Tt*fc5C^^0t It S ft # o . 1 p a «t5 t> 'h S V* £ % EE * ft g 

1 6 <7)^ittS^Ei#tt^a bo<— ^ v lPa$rSx^>^, (00 1) lifiK^fi 

[ 0 0 9 6 ] 

_h7 5 0 c CWTT-fc^^^^M^bV^ o ixte , & « 1 1 tf> a ft 4 5 otiO t/h5^ 
£ , ffilfrl 1 6 ^Sitt^feTt^ i ^ t l:, /^n^D7^4^l^<45-*, 7 

A 14 a* {£t i- s ^ b -c fo 3 o 

[ 0 0 9 7 ] 

i tv^lt, JiiEK^^EE*l%W_blO%£JLTtb. o K £ ft £ 0 . 15Pa 

EJliO. 8PaHTtt^tHI:, SSl l©}gS^ 5 2 5 tKJ: 6 2 5 , CKTi:t5 

[ 0 0 9 8 ] 

JilScoJ:5tcEEIi^ai6§:^j*-rntf, :oE«#S 1 6tt, ±EEfS]0J»I 1 5 (OE 
«*JBl6{B!KO*ffia5 (100) IXtt (001) ®E[6]fcfto-ClN*C£-C, (OOI 
) ffi IH fa £ ft D (rrT*tt, Zr/Ti= 5 3 / 4 7 tfc5:H^iB»£Ii:i!), 

^^affi^ H B B^^>^^i-^v (ioo) ffit (ooi) mbtem\^&>ztc£>, z.<ommw 

& <D (100) ffi E IrJ S: ^ tf ) . -to (00 1) ffi IS fa ft ( g S ft: ifs ^ O (100) ffi 
IE fa ft ) ^ 9 0%EJlJ:«!:4 5o £ fc > EfafHflp/I15<0lSiimasft#^fc5fc«>* ^co£E 
1 6 ©gfittfcftffi:45 0 
[ 0 0 9 9 ] 

JilB^20*S^l 7 12. P t * — y h £/BV>T. ^i§.IC:fcV>-Cl P a(07;^y^7 

2 o owoilSSlAT* i o^F^^t5:tlr«t 
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[0100] 

bfc^oT, *$Zlfol&1&<D]£n%k*-eY±* iS«4M g O#|£ R B 0 St5^:fflV^^< t fc, 

^v^y i ± \z * s< v 9 m j: 9 ^m-r -5 r. t -e, » A&& tfBA t4#&#ft 

JTp x. 5 C £ *s T» * S i: t h \z s SrI&l±S^5^ t^f 15. * fc . Zr gut*** b 

ft 5 *§ fi^ # # ^ fifc $ ft iB o "C % EE m ^ OliESr ft Jr $ i* -5 r i: # "C # * • 

[0101] 

. s«±^, siotgi, mfamfflm, zmwrnR 2 <^m^/i «rtti£jBj& 

bfc#|j3;}4 x ±IB^J6?gj|fii:EIC"Cfc5 (fib, l£J£ #15X14, « # JB «: T^J* b X ft 

) o 

[0102] 

( 3fe Jfe M 1 ) 

£ o^lfcftl l o <D 14, #]«*>#», Kff, »ii*»«#±E*Jfc»«-t?R?l§ bfct>0 £ 
IrI C <o <t b fc 0 ro*ffi0Ji*>jE«ili^o*fllfc:tt, ^ 7 y^^K»l8«:Sbix4^o 
fco 
[0103] 

. Xj£t0tfr&K<fc5fi?#r^b, JEEfl;{fcS i4 (10 0) ®iafo$ffi#iTB^^n:/;*#^hg? 

iSI1?f 5£ £ b , (10 0) SEl^lSlia = 9 7%tfco]t 0 £ fc , P Z T « <D jB J* tt % 

X * >f ^ n r -J- 9 If - J: * iBfifc » «f S: tr o « * . ^y^S^^ICtZr/ 
T i Jfc fi 5 3 / 4 7 X fe o fc o 
[0104] 

**v>t, la^i^j^s sr^j&i-* wots i (om&M<Dm&mfo&RxfK»&&m'<ii. t* 

to*>. X^EIWffiJwJ:?) jfttf ^ffofcSL P t Rtt (1 l l) SEftSr^bTV^Co * 
fc. Xmytm^-ifrft (XPS) T^I^b 5 nmOSSTOiB^^ffSrffo^gS, Ti 
a 14 2 . l ^e;u%tfcofc 0 
[0105] 

mmm <d p l r mn (1 oo) mmfa^*?**^ bsi8ft»Jt*«b-cv^fc 0 

^JW®o^i(^m®gffi!l(r|4 (l l l) Eeft K ft o fc^## jL b ft fc e r <D (i l i) 

® e iri t ft o fc sb # i4 . m i <o m <o m m u \z *5 *t £ ^ * > » & & b ft v» u & <o ± m \z 

7 1 2 P b # 8 ^ ^ % ig SHc $ * ft X V* fc . 

[0106] 

&\Z^ % 2 <DM&m*Mj&^ %M<»yim<Dh<D*m^X ^ ±9 I 5 mm X 2 

ramlCSl^Uitfc^yf 1/^-5:1 OOifll, 0. 2 ]i mf (Of 2 ©lll^^/^y 
^feUiJJg^lt, JEEm^Sfcd 3 1 O o fc (Ei$|d3 1 Offl^*SI:o^ 

X 14 . HiB»H 2 0 0 1 - 2 1 0 5 2 t&*#B) . I O 1 o o i ^ ^? y f l//^ Off 
m^^C(0^i^fit|4^12 7pC/N-Cfc!?, tfbo#|4a = 4. 2 % X $> o fc 0 
[0107] 

1 m m A X 0 . 2 /i ra i? C> P t Hi t T ^ ^ y 
^Sllit) ^^-7X^?:ffll,>Tl 0ramr B 11t*6 5fi^^l, ft ft <D |g 2 (Dfgi 
i*l<ottSJlt<oPiBlJ:«ffiSrHi*DbTilS«EES:JW3tbfco ft, if Efitt, mEEPP^Dlc 
±5tSt^l M At^5lt l/: 0 ^<D^m, K®JBE{fi<£>¥i£l4l 1 8 V X *> 9 , li b 
-o#|4a = 4. 2 % X *> o fc 0 
[0108] 
2 ) 

^ O ^ 03 2 X J4 , S ffi £ , 0. 2 5mmf ^ 4>f ^7>U^IB (SUS304) 

£ b , ^ it /l K 14 , J? 0 . 0 1 M mO^^^yU (Ta) JK £ , I 1 ^till:ii> If 
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tfS 0 . 2 5 /imT'fcotSltf ^5:8^yu%§ft5P tU, EftfHf&pjl BIJP 
*5 o . 03^raTj)otl 7^^ 0 /o07y^^t t^O^^)^ti^ftf ifga^ t 
ittfcUT6^/U%i&PJT-fc5PLTJ8£ (3^^%<0-e^^i>!>A^^jbDbfc4>^) Sr^ JE 

ttfftf* 2. 7^raT*fe6PZTi (Z r / T i = 40/60) Sr. |20l 
ft /■ lc 14 , «f *0. 1 /im(7)P t^Sr^ft^ftJBVNfCo 
[0109] 

-h IB* #11 14* T a ^-^5/ b Sr/SV^T. 5 0 OttiDit^^bl 0 OWOiDI 

Sm^?rPflAPb. 1 Pa(OT;My#7tt\ 1 ^Ps^^t 5 : i: lc i 5 #fc e 
[Olio] 

-hlS^l^m®ill4 % ^^c^/<7^gf Jrftffl IT, T i $ — ? y Y RXfP t # — ? y V 
£ /8 W S S: 4 0 0 XI \£ M ffo V t£ & h 1 P a <DT SU=T ^ t&m t (DUG^m^* ( # * 
ft^itA r : O z =1 5 : 1) IC^V^T 1 2 0 WJ£ U< 2 0 O W CD & M faMX X 1 2 ft fBM& 

[0111] 

-b IE BB ft ft] #P if 14 . 20^;u%O7>'^5:t ; tt5PLTI:, 3^-/^%co-^>/^v/^A 
Sr«6Anba>oBfc'ffc:l& (PbO) *10*^%igjl!||-^^xW-&Ufc*fe^ — y^hSrffiv^ 
, S«SS6 OO^-C. T/i^^^t»*i:0»-&#Hftt«t> (^^ftStitAr : 0 2 =1 9 

: 1) K *5 V> T , X £ ft 0 . 8 P a v giftlA 3 0 0 WW^#TM 5 »f B 1f filt5 : t 
I- <fc D » . 

[0112] 

-blBJEm«:^r±. PZT (Z r/T i = 4 0/6 0) h £r /fi V ^ StgrE. 

« e o o ^-e , t jis*^ tmm t<DU<&m.m%* ;* a r : o 2 = 1 9 : 1) \z 

*3 ^ T , K S 0 . 3 P a x iSStl^ 2 5 0 W(D^#T*3^FBl^fiS;t^r t I^J:D}#/C 

o 

[0113] 

2 <om&m te. P t ^-^^ ^Srfflv^T, iiai:fcv>x i P a (or/^y^^f 2 

0 o w com m »«*t &f&-r z> - ti^j; *?#yt 0 

[0114] 
[0115] 

Bft^^STH^fet:*, JBESft:Jii4 (001) ffi E Hi IE * £ X ^ o ^ ;* # ^ h s tt A 

^itSr^U. (001) SEfilSlia = 9 6%T?feo^ e * ft . PZTJK^^^I4, * — 
y !y £ K U Z r/T i it (4 4 0/6 0 tfeofc 6 

[0116] 

. P tffitt (1 1 1) IE^iJ/t LTVNfCo BMfc ^ * i/fi 14 8 /u% x o fc, 

[0117] 

L Tfili4 (0 0 1) Sffift^ny*;??^ h S^Sftig^ * t TVn^ 0 r*K E ft 3i!l Jf O 

1 (ommmw^tt (i 1 i) be^ k 4 o fcgt#** jl e> *Lf Co - ^ (1 ! ! > hegh;: * 

ofc SB#J4. ^lo®^^o^ffi^^cfc^t5^>^k^^v^#^b^v^^^<o±{M^#ft^ 

5t%^?>li6c * fc , ^ ^ * £ A # 3 % , y^^y^l 7^eyi-%^^r$^, Pb 

[0118] 

^^l:i9 1 5mmX2mml:SID!iilfc*yf U^-Srl OOl^Sl, 0. 1 „ m J? 
Ol2^)lIi?:7/<^SIii«^lt, EEm^tfcd 3 1 <^ $J £ £r o £ C £ , 1 
0 0 m<DU Is*? h"<- <DEEmi£%t<D¥'ti9Ute- 1 2 9 p C / N fo 9 . fj b o t It a = 2 
. 9 %tfeofc e 
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[01191 

^l^T,JrlBJ£fSlii-?'<D^2<Df|^JI£:, 1 m m ^ 0 . 1 nm|(DP tit U^/^y 
^ftl^i !) ^ ^^"7^^ SrfflVNX 1 0 m m H 6 5<@^/£L. -t H ^ ft <D % 2 CD M 
t fS 1 Olil t <oMfc»JES:PPin tTllJEE^I^t/c ^ r 5 , 1 
8 v -e fc 9 . fe O t 12 a = 4 . 8 % "C fe o fc o 

[01201 

( * * « 3 ) 

:o5IS«3ttt, S Ig & * 0. 5ramf ^^!) ^^flS^^tf^;* (1 0 Omra^^-fX 

) t I, mmo . 0 0 5 /imO^y^^ (Ni) Rt:. SlotSiCtt* 

JRffd* 0. i5Mmffcotf^S:18 * /i*- % ^ * T Z> «( (I r) Itr. BA 

fH » Jl U: tt , $IJ¥ 2* 0 . 0 2 /x mT-feoT 8 ^ ^ % 7 v ^ ^ ?r^t t ^ofS<^t*i^ 

1 6 * ;H4 ii » 1? * 5 P L TK ( 1 ^^%tf>-^ :/ # >- Sr 8s*0 U fc 
tO) Sr. JE«f£JB t£ tt, fl(»# 2-. 6 fimtfc^PZTl (Zr/Ti=60/40) 

Sr. g20i«Il:|j:, Miff # 0 . 0 l n m(D P tttSr-tft-PixJB^fco 

[01211 

Jb IB « * JI HU N i 9 —tf y h £ Sffi* 3 0 0 *C U: *D 8ft L # *> 2 0 OWOffiJl 

[01221 

IE! 1 ^ISIli, ^Sf Srftffl tt, Ti^-^yfJUl r * — ^ y h 

Srfflv^, S« 3: 6 0 0 'CKiPfSa Uft^ 1 P a cDT/i' tcS^T 1 6 OWSl/2 
0 0 W^fflM^m^T- 1 0 ^ H » fife i" 5 »r ± «9#fc 0 
[01231 

±IBBH|p]*flW*B:> 1 2t^%©7^>^Srttt5PLTC, 2 * ;^ % <D ^ ^ & ifc 
An L j&» o SMfc » (PbO) Sr2 2^e^%ii*JlcAP^TP^Ufc^^^ — ^s/hSrffiV^ £ 
>&*E.ft 5 8 O^T-. T^^y tti^Oil^f S^* (# * #WJfc A r : 0 2 =1 9 : 1 
) fc*5V^-C * JS^ft 0 . 8Pa, 3 0 O W©*frtf 1 5 »B»*t5 - £ I- ± 

D » fc . 
[01241 

_L IB E « JB tt , PZT (Zr/Ti=60/40) (Dffittfr*— ^yhSrfllV^XSia 
ft 5 8 -C, T JV^l/ k&m i:*>»-&#H«1' (^^fti«:Ar :0 2 =19 : l) \Z 

*5V>"C, S?S0. 3Pa. KffliS®^ 2 6 0 WCD«£#T- 3 «f|B»«t5 - t fc <fc D »fc 

o 

[0125] 

_hta^2<om®^Ji. P t^-^y fftfflV^t, f ^IC^VNt 1 P a (OT^^y^^t): 2 
[01261 

£ <D HJfc 09 3 ^EtS^O^lIcfc, 9 7 v 9 M H tt JL h *t 4 o fc 0 
[0127] 

(1 00) ffiE[^JiSft B H^p^^^^ hS*Sft*3&«:*U* (1 00) BBS 
fa ft tt a = 9 5 % -e fo o fco ^ , PZTlOH^It Hfi^tHCtZ r/T 

i Jfc 12 6 0/4 0 tfeo/: 0 
[0128] 

, I r Ett (111) iE[S]S:* ttVNfc 0 * fc % T i tlil 8^^%T-feofc e 
[0129] 

L T Bite (100) BErtl^oy^^^hSlgfttflJSSr^b-CV^fc. ft, E ft ftJflPif <£> IS 

te, ^Itoms^o*®a^iott^^^^^#ftb4v>a5>(0±{^lc#fti-^t%^bn 
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5 o * fc , vy^fy^H/P/o, 7^^#8^^ 0 /ot#Jti> P b # 1 6 * % i§ 
[ 0 1 3 0 J 

6 ^ , 12 <DlgIS:^^t5i^^OttI^t)0 5:fflV^T, ^-f 0 1 5mmX2 
mmlC§J!)tlltfc^yfW/<-S:10 0fi^|!t, 0. 0 1 ^mf(Dl2^iii5r^/< 
y#»CJ:8»aiT, ffi « 5e tfc d 3 1 ^)fflS ^ffof: : 6, 1 0 0<@<O^^^U/< — 
OEEttft^C^^P^fitil- 1 2 2 p C/N-Tffo *) , tfbo§|j:a = 3. 6%-C*>ofc D 

[0131] 

^ ffi lc £ D ^^/UT^^SrfflV^T 1 0 m mMPB T 6 5 L N tv^fr 20|S 

S £ ^ 1 OiSi t (Of^\zMEE SrPPiJD LTiHfltEESriBflSE L^t t 15, B» <tt I* 1 

1 5 V X h 9 . tf5>o*tta = 5. 2 %T*fcof: c 

[01321 

( 31 JS #J 4 ) 

<OMM&l 4 X&, S £ , 0. 5mraf (^M^f^f v/JJ ^y>)x/Nt I, « * S tt 
. . 0 1 /ira<Df ^ygSr, IlOfgflcS, JBtff *S 0 . 2 5/x mtfcotKft 

^^^Sr5«=e^%^W"r^I r Jg| & . E IrJ ftll ft» if tr % ' R m & 0 . 0 5/xmT*feoT10 
<D 9 ^ * ^§r^* t *>o» ttblttT 1 0 * /^%i@*jT? $> 

5P LTliSr, JBE « {* JB « , 11^3. 2/im-e$>3PZTJS (Zr/Ti=52/4 
8) SI 2 tt % RS^O. o l m m <D P tfllSr^rix^njHv^fco 

[01 33] 

±E«*J1 , T i hSrfflV^t, S«5r 5 0 0 t HAPi L/j: i 0 0W(Dl^ 

[0134] 

JblEgllOfi^/fte. #?u^/<5/^gf Srttffl tt, T i ^-^y FSU 5 I r * — y h 

Sffi£4oox;K;to^u#riSbiPacoT/i'^ 

*i«:Ar : O 2 = 1 0 : 1 ) l:i3V^ t 9 0 WSt/ 2 0 OWOil^iKiitM 2^rMfiE 

-r z> ^ t \z ± !5^fc 0 

[01 35] 

_h IE IE fa f&J #p JI IS , 1 0^;U%^7y^y«:t*t5P LTIlgft^ (PbO) 5:14^- 

£cr>j^-^#|g^^ (^f^^aitA r : O z =1 5 : 1) K:}oV^ . S^gO . 8 4 P a . 
iS m Jfe « * 3 0 OWCDlkWX 2 oftmMf&lrZ^ t \zl i t> 0 
[0136] 

± IS EE « ffc /■ tt . PZT (Z r / T i = 5 2/4 8) <7>mf£i£* — V y h Sr JH V^. Sffiffi. 
* 6 2 0 <C , 7;i-=fy tKit(7)S^#ffiS* (^fX^aitAr : 0 2 =1 9 : 1) \Z 
*5^T, R^*0. 4 P a x iSJSSim^2 7 0 W (D^kftX 3 P# K 7£ J5jfc 5 - £ K J: D » /c 

o 

[0137] 

±E»2<D«ffiJitt* P t'9 — *fv hSr^V^T. S i^l- *SV^ T 1 P a(^T^rf^^f^cf»2 
[01 38] 
[01 39] 

^IT, l2OtffiI^^^fSi(0Ei#:iO^iE[6]tt^SII^SrI'<fct:6, EE 
(10 0) SSl^iIS^SS^ny^^^ Mg B B 0 iiS5:*l, (100) BE 
f^]S(ia = 9 9 % t i) o f: 0 . PZTl(OiS^li, ^-^y FM^ i C t Z r / T 

ittli 5 2 / 4 8 t*ot, 
[0140] 

i^t, EfofH^Jf£7£/£1-£itf<osgiossjio 
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s I r m 12 (1 1 1 ) oia B Ip! Sr * b X V* fc . * fc > -fife it T 9 ^ S 12 5 ■=£ % "C o fc 0 
[0141] 

LTlft (1 0 0) ffiEl^]-<ny^^^ h^^B^^^5r^b-CV^fc 0 ft, E ft ffl #P JI |g 

1 <D m & m M fc: 12 T -=e y 7 * lr ft o SB # ** a b n fc . ^ <D t ^e- ^ 7 r * R: ft o fc SB # 

tt , ig i o m @ ^ o * s sb k *3 it 5 si -ft ^ * >- a* # ^ b ft in s& # o ± w m # & -r 5 

b ix £ 0 * fc , 9 V * ^ l 0 % ^ * £ , P b # 1 0 % i§ 3HJ ^ * jx T fc 0 
[ 0 14 2] 

, |2 Olll Sr^^i" 5 Wl<OVtWi(0 h<D & fflV^T , ^ ^> >- fc £ 9 1 5mmX2 
mml^OBlfc^yf 5:1 0 0 <@f^M b, 0. 0 1 /i mS(Z)i 2 O tSi 

>>*ftfc£?)7£j5£bT, JEm^^d 3 1 Oi^ Srff o/: t C 5, 1 0 0 m<D Jj v>s< — 
^EEl^ft^¥^ffitt-l 4 1 pC/Ntfc9, liboflia = 2. 4 %-<**> ofc. 
[0143] 

^VNT,Ji|Bffim^ J f-O^2<0mS^S:. ImmftTO, 0 1 /i ml© P t SHT^/< 
v 9 m\Z 3: *) * 9 x 9 & m**X 1 0ramFp1it^6 5if ^b, tlif Ji^I 2 (DlS 

m t & i <onmm t <o m \^m&*wto L>x mm mizvtc t z ^ mm£m<o^^m 

2 2 V X fc 5 , « h O # 12 a = 4 . 1 % X fc o fc . 
[0144] 

( §H JS A 5 ) 

^ O ^ iti #J 5 X 12 , SffiJr, 0. 3mmJ|<OM^^f^!)ay!>i^tt, ^ 5§ JI £ ft 
<bT.2£ttfc:»l(0«ffi/Bfcia&»j*-r5ii:fcte % rtf>^l(OSffi/Ifcl2, KJ?:** 0 
. 2 2/imT^otf ^^S:2. I : t^%t#t5 P t R t , S^H»JBttt, fltfftfo 
. 0 3 /i m X fc o T 1 2, ^ J\s% CD =7 ^ 9 1/ t 1 5 ^ % (O yi-=r - r> a £ # b o f& 

<B^#*aMfc^*«**a/S£JfcRLTl 8 ^ P L Z TK (3^yu%^-^^^ 

> * A £ ^AD b fc t> <£>) £ , ElftS fc 12, SUP:** 3^mT-fc5PZTJ^ ( Z r /T i - 
5 3 / 4 7 ) £: , fg2(Dm@Jffcl2. 0 . 2 /im^P t HSr^Jif ixffi V^c, 

[0145] 

±Ef 1 (Dlgfli, ^tc* y 9 SiSrgffl IT % T i 9 y h^t/P t 9 — V y V 
Srffi W S«5r4 0 0 fc^D Sft b ft # t> 1 P a <^T/W:*:/;2f*^fc:fc5^T8 5WSt/2 0 

owolJSitATM 2»B»iillt5:fcl:J:5»ft. 

[0146] 

Jb 12 K ft ftj /i 12 . 1 4 ^ ^%<D y 1/ 9 is b 1 5^;i/°/ 0 0^^n-^t J§||5PL 

z T fc . 3 jv % (7) ^ * > ? A £ % AD b ^ o Wt \\L IS ( P b o ) 5: 2 4 /u % ii fc jbn ^ 

pf» (^^ffSttAr :O z =19 : l) tr^o^T, I^SO. 8Pa. ilJSiSi^ 3 0 0 

wcolkWx l 2#P^/&-t-$c£l;i.fc!?^fc 0 

[0147] 

±IBBE«flc* li % PZT (Zr/Ti=5 3/4 7) <D&m »9 — # v h Z M ±* . &mtit 

S6 1 O^T-, + (*^#attAr :0 2 =19:1) fc 

fe^t, X^«0. 3 Pa, SSH««A 2 5 0 WO*frT3#W»«t5i t fc±9#fc 

o 

[0 14 8] 

±!El20liItt N P t FSrfflV^t, iSfc^t^Tl P a(07;^V^7t2 

o o w<DMJ3$tM2)XJ&&1rz> :tia5ifc e 

[0149] 
[0150] 

m^^ii (1 00) ffiEr^g®^ B B B ^^ay^^-r hm&ikmmirTFV. (1 00) he 

It a = 9 8 %X h o fc 0 4 fc % P Z T 12 x ^ - j, h ffi^g t IQ C X* Z r / T 
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i it tt 5 3/4 
[01511 

m^x s Efii«!i«ji«:»/*i-5W<0jSi ^maaiofeftEftttitt/aia^srn^fci r 

> P t (111) ®Ef*]£^bTV^c 0 * fc v 9 > WlXZ 2 . 1 ^ % ""C $> o fc 0 

[01 52] 

#c^-C % J£m^® Sr^^-T S mI^Ef^*J^gco^ B B e iH^ttSI^^*l^^P^fc t P 
LTStt (1 0 0) ffiifi^n/^^^ h M^&lf ^£ ^ L T V^fc D ft, E #J#?if <£> Jg 
1 o « ffi Ji ffij lc H: (1 1 i) m E ft fc * o fc SB # # JL b ft fc o ClO (l l l) ffi E IrI * 

%^bJl5 e * fc * ■r^^5/!?A4S3 ; t/v%, 9 ^ 9 V ** 1 2 A- % ^ ;pf £ ft x P b # 1 

8 /I** % i§ 5R) ^ 1 1 ^ "C V ^ fc 0 
[01 53] 

#C fc, f 2 ^IglSr^^t^lfKDtt®^ t)(D^fflV^t, ? is is ? \- £ \) 1 5mmX2 
mml:S!) lij tf:i;yf i//<-Jrl 0 OiifSl, 0. 2 mWo* 2 <7)ttt«*^^ y 
* fefc .fc 9 MJ$L It , JE d 3 1 ofc^6, 1 0 0^S<O^7^^U/< — CO 

- 1 3 0 p C/Ntfc^ ?>ot{ia = 4. 1 2 % "C ife o fc e 

[01 54] 

tV>t, JblSflEW^t^CO £ 2 (Om^M & . Imm^-trO. 2 n mm<D P t m t IsX y 

9 &fc J: r> * 9 /v-r x $ £ v*T 1 0 mm N RS "C 6 5 mj&& t n-etiof 2 (Ol^I 
tilOlftSi^Hic «£E Sr EP#0 b X SB SEE Sr SO ^ b fc t Z Z> % Btff<t^)?«ttl 2 

OVTfcD, tf?>0^|ia = 4. 0%^fcofc e 
[0155] 
(Jt»08) 

fc m j* t? *> * o 

[01 56] 

r<^Jfc«0iJ(^BEIiill^Jr*5lt6BEfli*Jitt (1 0 0) ffiElSiaffi*fi*^n ^^*-f 
Stt A 4ft it Sr * b , (1 0 0) ffiEfp]«l^a = 3 1 % -e o fc . 
[0157] 

^ fc s Ji|Blll60JltEI«KUTJBE«^»d3 1oa^Srnofcir%, EE fli 5fe gfe tf) ^ *S 
I«-72pC/N-e*!), tff)Otlia = l 1. 5%T-fcofc 0 
[01 58] 

££>fc, _hf&2U£#I 1 t m%i\z UT B^EE &8B j£ bfc ^5. SB® JEfB^^j^ 6 5 V "C 

9 . (Ibof Ita = 1 4. 5 % fc o fc 0 
[0159] 

[0160] 

^*>-gfeg& (pt) A*t>*9* *<D$8<D^%m&4tmm&m&.t ttmvxmm tnLx^ 

[0161] 

^<omMM s <ojzEmm + \z#\i z>EEm&m\z (i oo) ffii^aBttss^n y^*^ h 

SJS H %«5eSr*Uv (1 00) ®EftftJia = 4 1 % T* fc o fc „ ^fc, ffiS^^co^^ffl 
l*-8 2pC/N^fc*?,tfbo£tf:a = 9. 2 % T? fc o fc 0 S fc , j» « JE tt <& ¥ i£ |± 
8 2VT**>9*lifeo#B:a = 12. 1 % "C fc o fc 0 
[0162] 
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©iafa&fcifi±L, JE It 5t ffc » « IE £ Ir] _h £ -5 r. i # ¥U -5 „ 
[0163] 

10 16 4] 

m 3 l± , ^^IKcD^lfe^flSfc^S^v^v?^;, h^s, K O ft: « £ jj* U v 0 4 11 ^ <D g 

st©«*?r*t. la 3 & t/ei 4 ic t , Ait, mnmnttxh <>x , z.<DE.t>mn& a 

J£ li , ( _h T * ft ) l-miI-r-5E;ft^&iSPg8l0 1#712/£§;ft,-ci^-5„ Bli 

, _heffi**Mntti o i <D±i%®%Q zm? x ? KmmzivtzT ? =l^~- nxh*> . 

C li , E * ^ BH P §8 l o i<OT^Ma£g5±5KffiS£frfc-f:>-^gE8gB#T-;fc-5 <> ± 
ISJSE^^gI5|tAWJE*^MPSBl 0 1 13, ^WiT^^n^tvfita-rsifBT^^^.^- 

^§iJBSl/-f^^StKgB*tC^±t)KS$iX5::^T-ffi^^l 0 2 i: $ ix T ^ 5 „ 
[01651 

jiiBr^^i^-^^Bti, ±ia#EE*^i o 2 a><a&n±\^$LW.-r : bm i <om@.m 1 0 3 

(OS'jm®) £ # L , IJl^.E*il 0 2St)!$l rolSfl 0 311, 13 3 jj> b *ij 5 J; 5 
[01661 

Jil2-Y^^»ltSSgB«-Cli, -YV^««&^[6]^3tfe^ffi^^l O 2raT*#ffl-f-?,*a^^l 0 
5 b , ^ <£> # ii j£ g 1 O 5 <£> -Y ^ * £ _b fB E ^ 1 O 2^^^-f-^fcjf)(0^i^P 1 0 6 t 

, EAil 0 2rtO-i'>'^Sr»tm$*5fc*(7)^>'^cgKl 0 7 t 5r*tXV^,, 
[01671 

D ti , / X^^T-fooT, r©y X/uftDtli, ±fa-r^^SgKi0 7lrj$ii-r5/X/w 

<@S'J@fci 1 0 3l;»Lt^yf-f y^^^-VBWSrjf b T «E £ ^ tv ftf* f -5 J: 5 

[01681 

ifclc, ±fET?^^^-*^B<D*j&£|g|5fcX^^Ttft 91 ^ © El 5 ti , m 3 K m 

vfrj^?m@;jjfti\bte\g:&-rz>j;m<ommmx'i>z> 0 mmx\±, Jzmwi&x 4 
mornxm i o 2 *wu£j3g&ttA&&m&)\zmfrtix},^?> < , z <ot 9 ^ ub 

Ji, ±E(DiD< 1 o 2 ©(5I±|r-tJif Jitf t§f 1 ©i^jg i o 3 t , z. <o 

#fi©lSIl o 3i (PlST'liTffiS) C^lt?)nfcE|6)$iJil i 0 4i % Z<nmfaffl 

#sio4± (i^T«!i) h ixtcEEm&m i i oi v r ©ffiffi i i o± (mrm 

) Kim fe ^Elftll 1 0l:#lt^5f2(Di|iil 1 2 (*ai«@) t , C tf> 
J£ 2 ©tSl 1 1 2 _h (BJTiBI) K^tf bix, ±IE£Emfr«l 1 0©Et^Ilcit)II 

^ftlcg&Liglii-sisliJfi i u ( z\ff>mmm l l i± (IDTiftl) 12 »t b *x , 3- E 

*t 1 O 2«ftStEBt5EHS 1 O 2 a ©l^rlrfif t^^F^I 1 13 (JtM) i £ 
* L T *5 t> , ±!2^1comfii^l 03, SB [6] f&fl $p Jf 1 04, EEfttfcSl 1 0Stf|2H5t 
** 1 1 2 tt» ^Ht>^ffl»ca^§ttT^^JEm3il^Sr«fifei--5^ fc»c^^ 0 *tz. M® 

mi i 1 is, :cfft*f«i2wigii i 2{n©ii;sit btitv^^ 1 1*5„ 

[01691 

f*), 054", i i 4 a b r p =>. t *&m-t z&mnx-tb*) , ± 

E*«flWJill3l± % i^Stil 1 4S:fflv>fcSf ^c- g&<D«*J5!)ii4;!>SE; 

msti 02 aro^.^^ii^.iabfcm-&T*t, r«os*^iii i Afrmmmi 1 1 

i i i ti-^mm v <r>£®.Rvmw)Z & z. -r x ? ic , je^^i 02©iffiiga 

® 1 1 1 ©TBt©E15rteif 5^l5*li ttv>i ( zco i. 5 K T ^ — ? gps <D g 

i&Sl 1 1 l:*5lt5f 2«til 1 1 2 b \*KKMffi\Z'pmm 1 1 3«r^-L-cm^j^gB*t 
A?r«^tiro«sfft Lv^s, mmm 1 l li:*Jlt5l2roiMH i 2 t li£ Steffi K 
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[0170] 

±um i (ommm i 03. E^aaii 0 4 x ei*h 1 051/12(011111 2 <o 

1 6soi 2 (Dmmm 1 7 t ivetim&x+h z> (i^jci^^ti^^ft^ t^tfes 
) o fiftmupji 1 0 4sifffi*ii 1 0 (Dm&h . mfafflmm 1 5&i;EH$i 

1 6 t^Jx^tvl^^T^fo^, E ft ftl ®> S 1 0 4 *5 £ H l 1 o 3{B3^Sffiia^ 

Sim , (1 0 0) mxte (00 1) ffiBB^O««E*s* 1 (Oiif 1 0 3 fc: *s 5 E IpI SO 8P 

IB««^BBa^»lco«ffiJll 0 3ffl«>t>BE«{*:/l 1 1 0«lCfft^oT*#<ft««JSSr 
[0171] 

& 0 3(O I Cf iy7 p E5:i<^y^^x$/ K, o * t> EI 4 \z ^ -f ±12 J£ * 

> KoS!ig*&SrEl6-igli o *c s -c ta. 93 -r s 0 

10 17 2] 

E16 (a) IC/Tti 5 lw N SSl 2 Oil:, M #C , Sill 2 1, I 1 (Olffil 1 0 3 s 

Kipjftiiipji i 04. ffi®#:jf 1 i o, m 2 (ommm i i 2. mmm 1 1 1. ±e+bb« 1 

1 3 4^/<y^ftti9«lltt, Sit^o ft , -kBB*#JI 1 2 1 JbfBSUfcjfgffi 1 

•ciftw tfc^fii 2 ra«"c*> o x . ssi 2 0 £ 1 ?>m®/i 1 0 3 t (nmm&^n 
z> tc#>\zmm 1 2 0 t m 1 (omum 1 o 3 t <om\zj&j$.-t z> (^t it^tinu 

m&~r 3 fift VO D r. <D^#jf 1 2 1 . £g 1 20tlil: 8&^1~ <5 

0 SfbJi 1 1 lOffRttlCr fc, tSSll 1 3 tettT i 
10 17 3] 

±ESS1 2 OKtt, 1 8raraftl:§)STlfcS i I««rfflV^ 8 2 0lt, Si 

S«t-^Xt 1 8mm^lcpg5fc^TMi*<, S i SStfciltf, <*> 2 — 1 0 >^ CO £ 
[01 74] 

JLU^mm 1 2 1IL T i ^-^7 hS:fflV>T, **£l205r400 < ClrjbP|^L7i^^i 

oow<Dig^2£m;t>£:EPJob v i Paor/v^y^/^f T% i ^Fp^^t^ r t iri o # 

bn^>o 2 lOBgttO. 0 2 m m i: ft 5 G ft > ^«^i2i^a-^^ v T 

i U: PK T ^ * V * ;v , ^ , =2 s< jv V . ^y^/i'f K^DAXIUJib ( T i £ -a tf 
) <£>te-£^-efco-ct>£v> 0 £ . U?: o . 005 — 0. 2Mm<D®fflT-fc;ft,fc£<};i> 0 

[0175] 

±ESlOlSI10 3|j: N ^S^^y^gf Srftffltt, T i HOP 

b S: JB S« 1205:600^ fc #0 f& U ft "b 1 p a OT/i-^V^r^^^ *5l> T 8 

5wst/2 0 ow^nifiiAtM 2^r«^ts:Ma D#bn^o 

1 1 O 3(011110. 2 /x m t ft 9 , (111) ffi Id E [p] -f -5 0 3: fc . T i CD ^ S 2 

. 5^yu%T-$>5o ioisiio3t), ±iBnife^fis 1 it 5 ^ 1 <o mmm 1 

1 m<Dn^m\z^ ^ * :x 3m ^ * v & ^JO U fc t> o ( ^ AD :!: 0 £ jg x 3 0 ^ /i' % EA 
TT*^)S^i^^^$tV^) ~C fc J: < . mm I* 0 . 0 5~2Mm<D@|g-efc*WiJ:V^ 
[0176] 

-bEElRlW»Jil04tt. yy^«:10^^ o /ottt5PLTH8ftg (PbO) Sri 

y^ytSitOil^f ffl^t (#* frSit A r : 0 2 =1 9 : 1) fcftV^T * 
. 8 P a , S5^^S^3 0 0W^^#-C1 2&mj&f&'tZZ t \Z X *) % h ix 5 0 ^ CD # b 
Hfc^^^^^^^v^^li, 7^^5:10^ ^%***>o# «rfl:*|B/fc*l&ttjfc <£ 9 
t> 1 0 % il P K ^ ^< u :/ * # USSIilt fcot, % \ (Dmmm 1 0 3 K & S E 

ftfBWJBio4fflio*ffisu:&iii-a^*:'±i;::tei*T (100) mxn (001) e 
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K fa L T *5 »J , Z (O (100) ffiXli (0 0 1) iiEl^^iltll^ 1 Ol^l 1 0 3ffl^ 

bt<o$Li$m (EE.m#m 1 1 om) i-i*i^cta*t5„ — eiri$j9i i o 4i:^v> 
x m i <ommm 1 o 3 nmmnv^ * z >&iF&vtj:\^nfr(o 

(100) ffi -^ (001) ffi E fa 1 1± & t> & (, ■» a* x :i<o«i£tt£E«;t£Jiiioiiat;:[6]a>o 

T/hi*<*S„.tb-C, iS(6]$iJ^)gl0 4Wj^Ji:d5 0. 0 2jtmJ:4*&.&« 

S«#:®110-R!]W*EliB&^*/4S (10 0) ® X I* (00 1) Sl£EfaLfc£#£ft3 

o 

[0177] 

ft, ±mmnmm i \z#}rt & mMmmm 1 5 tmm\z^ ±mMmmmm 1 0 4 <dl a 

tlliOJrii 2 5^/i/%«Tt$)4a|i i<, iSottiii 0 J:Si 3 0^ ;u%KTSSI 

LZT (^;V3 = »A<0^»ttt2 0^;u%KT i:t5 ) tibo t t i < , P L T * P L 
ZTlc, > p AS >-oc>'> ft < £ £8* Ad bfc t> co ( t ^ r> a S tjj 

ei^lMfl 1 0 4 liO . 0 1— 0. 2 v m<D$&mX-foft\i &\,^ 0 

[0178] 

-hEElftl 1 1 Oli, PZT (Zr/Ti=52/48) - ^ y f Sr«V\ 

««120(Ofi« 5 8 0 ttf, T/u=r^i:^^i:co®-^#ffl^iti (#* ft:^ Jt A r :0 2 
= 1 5 : 1) |r *5 I* T „ S^*0. 3 Pa, S^i8^;&2 5 0W<O*#^3l*|H|7g/ifci-* 

(100) ® BE ft i ft £ 0 tfc % ElftI 1 1 0O)BJ5li3. 1 /i m £ S o ft , r <E> JE 
1 1 0 tf> Z r /T i Zr/Ti- 3 0 / 7 0 - 7 0 / 3 0 t^^!fJ:<, 

Mff ft, l-5 M mOg5H^fcn«J:VN 0 * fc , EEt#l 1 1 0 o««»fifi, PZTI: 

-efc*vtf<fc< x PMN^>PZN-efooTtJ:VN 0 
[ O 1 7 9 ] 

2 o owwISJflAtM 0#^^j£1-5;i<tl££D»b;tx$ o r <o% 2 oiil l 

1 2 OKfliO . 2 m m i: ft £ 0 ft, I201SI1 1 2<D$t^^p t Ic H i* % 

*t$f~e $>;ft, U J: < . JRflCtto. 1—0. 4 MmOlSitfcJltf iv\ 
10 18 0] 

JrfEJSI&jl ll l li, C r *-yy-hSrffll>t, ^i&l:l5^t 1 P a ©7;My # ;* 2 

oowco^^^ll^T*6NFFpT^j*i-^r^^J:5#bix^o :<oSSl i i i oil ii3 
/i m £ ft s 0 c ifr /f i i i^*t^fi v c r icibf , =■ v >r , r /i^ ^ r> a , * > 

ill 1 l^ffli2~5/imtfctltf iV^ 0 
[0181] 

±Ef Ml l 1 3tt, T i ^-^>y hSrffiv^t, iiai:is^T 1 P a or;v^y?^ f 2 

0 OW*>i«J3«ma-C5 P*M#jfci-S ^ifcJ:9»fett5 0 ^<D*mm 1 1 3 <D«J»tt 5 

m <!: ft£ 0 c^^^li i 30|tf4li, TifcRbf, Cr^o^mtt&JPJ^&fttfJ; 

[0182] 

— ei 6 (b) \z7Fi-j:?\z s EEjjmmttA*M&-}-?> 0 <o ee t> mnu A \* ^ ±US 

1 l 2 0 J: 9 t v^-f X. m 4 4 <? ^s^ — <D z/ }) =1 13 0 (El 1 
1 #18) £«/8UTM£;h,£o JlttftKte, 5ti* x ^nyjino (ffi*a»WJB 
) i-*fUT^^C0JE^^ffl53P^Bl0lSr^^ — -f- 5 o <D s< ? ^ > ? ft ^ 
l^E) (b) * b m 5 i 5 4o(OE^lI5?Da 1 0 1 lgi: IT, «-ffi^EIf§ 
EII10 2b|j:, ^ffirtOEAifflia^l 0 1 ?:EIt5EIf 1 0 2 a Ogo)^2 
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[0183] 

^ro&te, IfE^SiOv'il^SSi 20 (rtffllffl) fct»REEAS»*fAI:«:«*ffl«r 
m^X&m-t Z> <> :©»*JBo»*ttttl:t5. -Tftfc>*>, 5fe-f. PQB (c) 

O \Z N EAigsffAi^gSii: It, EAI^EIil 0 2 a , 1 0 2 b <D ±ffi 

ffll 1 45rl«lcJ:?)#*$t5o A * 14 % 0 ^ L ft ^ * . 1IBEBS1 02a, 1 

0 2 b co ± Sir. Tiftiilt IT, Jt^Sig-r 5gSl:»v>f S A <o N i ft R * '< ? 

r^ts, ro^s, iiiSiittt, r * y o - 5 o mmu<om7K £ 

astts i5ct5fcfttfc5o m«*#i4, usiasi, m&m 2 5 *c, sgsmffi 

->ya^*«130 (JE^^gBWJS) <ONi»K±fc«*»JB7Brii-r5 0 
[0184] 

^It, 07 (a) lr,Tt«J:?lr, liEai^tifcS i Sfi 1 2 0 (/fcBSJB) iffi^^SB 
** A fc «r , JiIB«*$tufca5«f»!lll4Srffiv^T:tt#i-So - * « ft , S«12 0 ( 
JgSffl) l^RShfctrai 1 1 3 SrS«fll^f ffii: LTff 5 e l£ fc, S i S« 1 2 0 
mm) i4 1 8mra^t^Xtfc9, ffi*^§PWAS:^$;1-£S i * IS 1 3 0 Ii4>fyf t 

-fxt^ctvN^:^, mi 1 \z*k-r x ? \z x a% (^atMi 1 4<ii) usi 20 

JBIffi) «rlfl*>fl£#*tt#A (S igtSl 30) \z flfi D H tf S 0 :olS5#ltli, 07 ( 
a) lc*t i 5 * S 20 (^Iffl) o+*fca*ffi*SSB*tA<ojp*Btf>EiBei 

o 2 b <o*<i>K&B-r £ ± o bhfcttiTffbH^p <oii t> ft»t«. ffi 

SPWASrS iS«12 0 (/&BSffl ) ffllliwWffi, ^* $ i*rT , £ ^^tt^ < f -5 

* lw#i& L T * ±|B«#* 1 1 4 8r^^KRftS*5-. IV^T, T'y X^jai^Rot, 
_bfS^*?r!ll 14(DH, f4^ffib;Tc[fr;fr£&£^-t-£o 
[0185] 

ft. 07 (a) "CI4, S8f OS i Sig 1 20 (AHA) tflE**et*tAi:S:*»bfc^ 

. frji-^mmnm o 1 sr^^uftv>s^<^s i mmi 3 0 <be a s»*j-jb) z±m&m 

^OSiS«120 (/&UUB) t^*UTtctV^ 0 
[0186] 

^ <D '& 14. 13 7 ( b ) IC^-f- J: 9 tC. IE ^jfSSff A (D & m 1 0 2 a, 1 0 2 b £ ^ * 
^tttt^Il 1 3J:x^f yj/ttFJrSft^ttilf^ (±E#EIIl 02a, 1 

0 2 bH$^f68ft (MS) <t ~T 5) o ftv>-e, EI8 (a) siSfii 

2 0 ( IBS JB ) Sl/Sf fl 1 2 1 Sr^^^^tCfc 9 [& ifc -f- 5 0 
[0187] 

^V^T, 08 (b) JC^i"J:5^, Jiaffi^^g6*tA_blc^B-r^^lcr)SSgl0 3|c 
OV^T, 7 * h y y?77j—&ffi*m\<^X^iy^^yi,X > ^ JBE * ^ 1 0 2 5 fl SHfc 
^U, S9 (a) K^-T ± 5 , 7* h V V #7 ~7 4 -ft V> X E [6] $tj fflJ ^ 

1 0 4 tEl*Il 1 0i?rxyf y>/tT|l<Dlgil 0 3 t ffl & <D J& & \z M "t 

£ 0 :ix^5/f y/l^f loiii i o 3, be ft <H ft J! i o 4 Rxf&mfcm i i o 14 

, ff^f 1 0 2(0§>«r(OJ:*ICfif ^of l^lMil 0 3, E^SJii 1 0 4^1/ 

1 1 0 (OPS?? fa , »)St5EAt 1 0 2^f>I*I^l^ + ^lw»li|^Kl- 

-St5 i 5 l:^^JJi5o :(7)J:9!:ilolgil 0 3, KftfaJtfPJfl 0 4Si;El 
^^110«r*£E^^102feJcfliSiJ>(kU/cm, 09 (b) Ic^ti 5lC y ^ 
130 ( ffi * ^ £B # /B ) Sr^IJKOEIgl 0 2 ba)a^T^»lT, 4otf>JE£glO 

2 &no&z>^ntt a t * <d ±m\zmm z titzT ? ~ ^ - # n b t & 4 m%f& + z> 0 

[0188] 
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^ V> T , El 1 0 (a) \Z ^ -T X 0 \C , ^y^SKgfltCl:*I®il 0 5, * |& P 1 0 6 

mm (b) tc^-r«t5i-. ±e>r ^ ^ c t / xa-«d t*»*3Wio9Sr 

[0189] 

•t^^, RES (c) lofvfJ; 5 1:, ffi*a»»AOTiSIBBXI4-f Stttattc^±*ffi 
(H**-f) Srfc^U, E^ISC^A t^f v^l?gg|ittC t (Z)7 7-f ^ ^ h^I 

st^tot, r. <om%-* ±mmmm\z- & o 3g*-r a 0 «±iu 9, pibi (d) n$tJ:5i: 

[0190] 

±Eoi 5 l: LT^b^fc^ v^x 5/ h ^ y K^lUt;$2lill o 3, l l 2 K 
l-gfrjfeSJEESrPPiDi-Si:, JE m # Ji 1 1 04>EEttgfcX£J:9SftJll 1 1 fc *5 S * BE * 
Si 0 2IC»i6i"5SB^*«Jiff*rtlfcaeffibT. IE 27 ^ 1 0 2rt<£>-f>-*^f£jE#^l 0 
2 fc: g a T % J X* ?L 1 0 8 t>> b St a $ tt 5 £ t \Z ft 5 o tLT, ± IE ftJE £p *D B# <D fi » 

*©«ttt©tf botlla = l. 8 % T? *> o fc . * fc * ««**S2 0kHz*>2 0V£» 
m EE & 1 0 B Pal EP AD b ft It fc % -r^^<OPtaj^Fftfi^<ft< x fttaH4tg(D<STHt*bft 
ft ^ofc 0 
[01911 

— *\ ±IS*^?go-r V * * y h — >y KiC»tTlfSlJiJ#i 1 0 4 «: K # ft V* o * # 

1 0 3, 1 1 2M^gff3t«JBESrB3iPUT^ fgtbJi 1 1 0 2l;»lSt 

5§B^OSJ?*f6]<D^fiLfiS:S0^bfc:iC5, fiiotf tof tt a = 7 . 2 % -? £> 

ofc p *fc % I8»^2 0 kHz©2 0 VSItffil 0 0H9»L|tltfct:%, £JE 
0 2^ 5 t>^)»3 0 % JBE ^ 1 0 2 » JS f £ SB # t? >f > * Pt ffi T A * % £ b fc 

0 ^ftf*. >f^^OfS*D*"CB:ftt^td*6>, T^^^^-**0B (JEfl;*^) <DWi!K 

[01921 

[01931 

(HJS^fig 3 ) 

»!2©-{y?5?xy h^y K^J:5fc*«SrritJBt«i:ffi*S[»«-«fcH:3BiJftfc«v^ftv^ 

[01941 

l± . JE*^ 4 0 2 ^3iy^i/^J!niXfcJ:!>»^$ixfcJEA**«4 0 l (£E** 

SCfcf) -h K > ISI 4 0 3 , «I1 4 0 4 , I1OISI 4 0 6 , GAM ft 

Jl 4 0 7 , El»i 4 0 8Si;i2(Olii 4 0 9 (©S'Jm^i) *«Ka«SfttV>5. 
±E|1 (OtS! 4 0 6 , Efla»i 4 0 7 , Elfri 4 0 8 Slff 2Olgl 4 0 9li 

- OEli^ Of 1 (DSII 4 0 6W<Dffi\Z&Mm 4 0 4 JrjMT^It ?)i^TV^5^ tl: 
ft5o :o*|| 4 0 4tt, fgtbJi 4 0 3 bfg 1 4 0 6 fc CD * fcfe £ S5 # £ h <D 
"C fc 9 , ±E^lb$tt2iC«ttSfff fl 1 2 1 fcB«fc4< ±ia«*i4 04 
. $l<Digi 4 0 6 , E(6]$jaJi 4 0 7 , EHfl 4 0 8 515^2 (O-MUM 4 0 9 <D £ 
WfiRWWttx ±E^lfi?gffi2t?KHLfcfl&iir«l 2 1 % llOlill 03, G AiUfPJl' 

i 04, jBEm^si i o 2 <ommm 1 i 2t-tn-eixra*-e*>s a se ^ 

1 4 0 7 si;Eifti 4 0 8(D«in )v ia^Mii i o 4&i;eu$i i 1 o t^iifn 

l^filXfc?),Ef^^^^40 7 ^iolt^^l<oS@®406{ffl(0*Sa3aSg5ii, (100 
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) mxte (ooi) ffiEisi(oa«i5»i oiii 4 0 6 \z *5 n z> m, ft mnm 4 0 1 m<om 
mi (ommm 4 0 6im^bEti»i4 o 8«tm^oT*:$ < ft5*$3i&;fru-t^5 0 

[0195] 

_blSE^^S®40 1li. ^4-f^^T-i?:^200Mm^SiS*S5rfflV>^ o 
[0196] 

iESftl 4 0 311, r (D^l^gTIi, 2. 8Mmt*otlSftS/Ja 6> 

45, ft, n <DSi*>g 4 0 3 <D#n&s Htft*>!l a^CRbts -b BXtt JI£fS 2 TfR PJ 
Ufc#£f (^ y >T)V^9 n A ^ (O lg flc X »* O BMfc «f 5g L < S ) tfeott±V^ 0 
* % S lb /I 1 1 1 <D SU? 13: 0 . 5-1 0 Mmtfei^(J±V^ 0 
[0197] 

[0198] 

tib*>, 4fei*. 013 (a) t£ i~ J; 5 fc » ffi#S4 0 2 #^J*§*l-O*ftV*JEa£X 
0 gl| 4 0 3 , ^3fB 4 0 4 , ^10«^g406 v £^891 4 0 7, ffi 

m#/i 4 o 8Si;i20ili4 o 9 «: * y 9 ifc K J: 9 « & 7# -f- 5 . 

[0199] 

infftttff to*v^-c^ja^*3v^-c, 3 0 owoii)iai^$:fpio it, o. 4Pa(^r;^ 

^ tmm t (Dm^mm^.^ t^^#8JtAr :o 2 = 5 : 25) -c, s &mm&-tz - t 

\z £ V n bftZo ft > ^(DSS)I 4 0 3(O^KSi LTIl, * s< -y 9 & Id PR b T . ^CV 
[ 0 2 0 0 ] 

4 0 411, T i h&ffl^t, ffi^3iSi4 0 1 ?r4 0 OtlliOiti 

tlriMHJl^o I(Di*l 4 0 4 (Dlf {t0. O 3 /irai:4^o ft . 111 4 0 4 ^) 
*t ft x T i \z m b T , 9 is 9 . m . =i /< ^ h , ^y^r^f l<}j:^nAXIt^lib ( 
T i Sr^tf) (Dit&m-Qlhi T t> i V\ ^ fc . BSJPte 0. 005 — 0. \ n m(D^mxh 
mi J: 

[ 0 2 0 1 ] 

^ > h£r/8W EA1SS4 0 1 £: 6 0 0 *C Id AD U ft & b 1 P a <D T =f >- Jf * * \Z 13 

5WSI/2 o ow^SSSlAT i 2^P«^;tsr tlci Ml^ti^o r ofg 1 

^tffi« 4 0 6 ©Rjf HO. 2/imfcft9> (lll)S(CBfRli B 5 0 Sfc^ T i O ^ ^ 
* 2 . 5^e^%T?fc5o IO|lOlli 4 0 6 1 t), ±EHlfS?&lil^«l^5*10« 

<Uli^*ill:, ^ * VXteffiHfc^ * ^ Sr^JO b fc fc <D (tfcto Mte 0 & & x. 3 0 

/v%HTtfc5":i^ffJ tv^ "C*>ntfJ;<,ffllfftto. 05— 2^mo$5B-efottii 

[ 0 2 0 2 ] 

JiIEgafr&J®)Jl 4 0 7te. 7>^yJr 1 0^^%^tt5P LTCijtffi (PbO) £ 1 
5 *t sis%i&m\z3N Z-X 9 — y h £ fli W ffi^l^S«4 0 10gj 6 2 0 t 

T/^ytKIHS^?!^ 5 ( # * ftgjJt A r : O z =1 9 : 1) \Z.&^X, M 
0 . 8Pa, l«8tA 3 0 0 WO*tttl 2»H»)Jt5:i:KJ:!)»?)Ji5. : 
^#?>ixfcf ^y^7^^ vi&Itt, ±lEHlS»«2fc»lt5EfiiW»Jii04i:rac-e 

[ 0 2 0 3 ] 
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» 

^MteO 2 5 *s\s%UTX~hh\ii: < , O JrS t 3 T i& M 

£ i" 5 o £fc, g£fafSI®JJf 4 0 7 Sttfitt., PLTI;^;^r:n?:§*lf:P 

LZT A(Ottt(t2 0^/U%£JlT ± 5 ) t*fcotU<> PLT^PL 

its jg fa ffi Jj 4 0 7_ <P IgliO, 0 1 — 0. 2 //m^SSitfchlfJ:V^ 0 
[ 0 2 0 4 ] 

±I2S1»I4 O 8 11, PZT (Zr/Ti=5 2/4 8) <Dm&tfr*~ hSrfflV\ 
JE^^Sffi 4 0 1 (Ofi|5 8 OtT\ 7;MyiSiiO»^#lS* (# * Jt A r 
:0 2 =1 5 : 1) Kiot^r. X^JO, 3 P a . iSJSftm* 2 5 0 W(^) t 3 Nf&lf 

^t5:il:i9»^5o C ofHixfc P Z Tlli, ±E** 2 »c is »t 5 JE 

1 1 0£Ir)C-T?£>5o ft* Etffi 4 0 8<7)Z r/T i li^tt:, Zr/Ti=30/70 

- 7 0 / 3 0 tfchHi<, l-5/xm(0$5i^feHliJ:VN e -JE«#:JB 4 
0 8tf>»/£**5|SH±* PZTiwSr, Nb x A 1 Q <D fcM m ^ * U fc t> O m (O X 5 fc . P 
ZT^£i&#£^3jEEtt#^T-fcntfJ:<. PMN-^PZNT?fooTt>J;V> 0 

[ 0 2 0 5 ] 

Ji|S^2(^m^^4 0 9 . P t * — y y hirffl^T, ^r&ldifc^T 1 P a <T>T jVdt^iS 

* * 2 O OWOlHSlAt' i o^ffljg^ts: i U: <fc t> b ft 5 C :^i2oli|4 

0 9 OKSHO. 2 |i m & 5 0 ft, f 2 O 9(DttftliP t Irffibf ^ 31^14 

unx* £>*h\i £ < ^ mwfto. i — o. 4 n m<nmm-? fotbtz x\,* 0 

[ 0 2 0 6 1 

0 2*»^s^j^sttf c^b^tg* • Stt-Srffot/<?-- = y^t5c tit, fg 

2 01SI4 O 9. &m,Wm 4 O 8&tfiafa$!jfl¥Ji4 0 7 5:X5,fy^tt|J3i|ftt§ 0 

T ;v =r >- t -7 y m t£ lit & ^ tr mm # * £ (Oll'&^Xiffll^: K7^x 

[ 0 2 0 7 ] 

«£V^ T , 013 (b) J; 5 fc* E^1I«4 0 1 I:E^)I 4 0 2 5:?g^t^o £ <0 

Siti M 4 O 2 (D ^ jsS; fl N 7 , N^^ibB£ll^^, 7 ^i%i^^^ti^^Itt:ii^S^ 

# * Srffiffl U fcS^tt K 5 -Y y c^T-fr b . o £ EE ^ £ £Q[ 4 O 1 <D ± IB # Jg£ £ 
^^i tfcffi ^ ^5»ffl!l^Ilc:ibMt§ll4 1 3 t^^a^lwXy^y^-T^^ Sr^^UX 
. I^tiK^^^^f v/i:i!)EAi4 o 2Jr»^t5 0 

[ 0 2 0 8 ] 

tit, ^^/X/u?L4 1 0Srf^lf:yX;ug4 1 S*31SrflJV*-CJEEa£»«4 
0 l co folate m t i± R *f ffi 0 ® ic ig^ 3 d £ \z X V . ^ v ^ a: > b — y 

KdS^rttS. ±IEyX;^L4 1 Oft, y^^^^^ffi, l^^f-iDIffi, «cm*DXft^ 
K £ 9 v ;X/ug4 l 20M^fiIl:|Pt6 0 tit, y X/ufi4 1 2S:E^iS«4 
0 1 ICg^fS^I-tt, X/HL4 1 0 fr&Jjm 4 0 2lr^£bTffiB£*l6J;5l-<& 

[ 0 2 0 9 ] 

± IB <£> <fc 9 K U T » h tt fc -Y V * 5* ^ y h — > KO»lSUt»2t«S 4 0 6, 4 0 9 Rfl 

^0f*SffiSrW>bPbT, 8tti 4 0 3fcJ3lt5#ff*S 4 O 2 t»St5»»ofl»*ft 
o^teSSrSOSbfci: £ % ^O^jitOfi^o J (ia = 1 . 8 % X o fc o * % J^JS 
Sfc rt* 2 O kH z <£> 2 0 VS^tff?: 1 0 0 B8 An L itttt fc # , ^ ^ ^ O Pt tfi^ ft < ^ 

[0210] 

— * „ i: IE # ^ W <0 ^ V ^ >^ ^ ^ h ^ ^ K 

S43^ V^^xy h^y K £: fE $g L , O V ^ ^ y K(^^lj£t/^2fl;SJ| 

4 0 6, 4 0 9 H l-M/E«JE Sr EPAD LT . jg»Ji4 0 3 IC^I^5#JE*^4 0 2 K^J&i* 
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ofc 0 3= v lit ^2 0 kHz02 O V??ij!tlJE5ri 0 0 P^ffiD 1 1 It t C £JE 

[0211] 

y K £ IrI m I- , ^^^lltBlttffiotf botiS/>4< ti^ttt^nTV^5I tiSfls, 

[02121 

(HJig^iig 4 ) 

0 1 4 Ht, 1*3 tf> ^ IS ?g J|§ fc: « 5>f itzr. y h^Siaft^g 2 7 5:/tI, ^ (D^( >- ? i? 

^ f h^m^mm 2 7 ft, ±^^^^ffi2X«3TIft^L/ct>C0tlll«^^^^v ? ai-/ b 
K28S:lit^5, (D 1/ ? ^ y V ^ y K 2 8 lc I ^ ~C JEE ;t? ii (±|BHlfe^fii 
2 I- jo(t5E*^ 1 0 2^»Jg^Sl3 lrtett5EAl4 0 2 ) fc: 5$ ii -f Z> 3: 5 K K It fc y 
XvW?L (±fB*ife^<S 2 iris I? 5 / X/WL 1 0 8^HS6Jgffi3fc*5lt5yX/va4 1 0) 

[0213] 

JhfE^V^v^ai-, ^yK2 8 ii , i*S^r^XICjiiT^5^r^y^^t43 0 |£ I£ Jo, fc 
*t J ^5^3 lld*Stt£*tTV^ v : © * t J y 5? 3 1* * t 5 y 3 0 fciBo ttt» 

* <o kuS ct ^^^^ ft x fca«»-f- 5 «fc 9 § tvx 5 0 zoztx. ^t!) 

[ O 2 1 4 ] 

*fc. ^(^^y^^x^/ h^E®SS2 7li, JilSIS^iEft: 2 9 £: V y y K 
2 8 (D^fe^JjfaX (jg^ft) ^B&MiE^ftOiiJ^^^ftYIC^tb^iir^^^cOo — ^3 

2 £: 11 ;L T 0 ~ <d ^ h X , Ht^)a-7 3 2 li, ^y^^xy h^y K2 8iER!l 
*2 9 itr«*$*ftYt«#»»S^5«»#BfftSr*«t5i tK:ft5 0 ft x 01 
44 3 >Zli_bT*ftT*fe5o 
[0215] 

4 l<- ? 3i y Y^y K2 8 # 3r y y 3 llci 5 ±5feSE:*lRlXfc:»»L-O^S 
t % I- > ^ V ~ y h^y V 2 8 <D S 7?;u?Lfrb4 ^ ? fr^mmft 2 9 \Z\±m£& s - 

o-««OE»*»Tt5i, JriEn — 9 3 2 Id J: 9 iE&SEtt 2 9 £ #r Sttft 

[0216] 

[0217] 

(J*IJS7£<!§ 5 ) 

[0218] 

JblE^iSSir^lM*. 0 . 3 m m O y =i>-^^^^e>^^)»«5 0 0 £ {ft x. T I* 5 

* ft ; 7£ fS "C li , Ell 5 iC/Tf y KJitfS— *ttf)«|&SB5 0 0 b ittU 

inbi^S5 5oo afii;-^^jii!i^5 o o b s«5 o o off^^i^] (mi 

5 tc ^ -r z 2r ft ) ^bjLT^x^SrftUT^t), -#<^}gEb^5oobi*^;£<DT-A*B 
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[0219] 

-bias*s5 o o (D&mma 5 0 0 b Rxim^u 5 o o a <omm^m(ou^ ± tc n , m 1 <e> 

fi^if 5 0 3 tEfi$JSli5 O 4 tlE^^S 5 0 5 t$2^1l| 5 0 6 t fcMKmm £ 
frTl>£ 0 ft, C <Dj$ >V \z jo h , iSSS 5 0 0 tIl^igl 5 0 3 iO 

[ 0 2 2 0 ] 

±a^l^)lil5 O 3, fi(Plffi)%)Jl5 0 4, El*| 5 0 5 St/I 2 5 0 6 O 

&ffij&ttnRrjm&\'±, -tuni&i&m i xmm b /cig i (otsi 1 4. e^i^j^m 1 5 , 
am^/i 5 0 5 (om^h . mfammmi ssi/Et^ii 6 1 1 n^timmx* h 9 . Eft 

5 o 4 5» 1 ottil 5 0 3«©«B5S»9tt, (100) (001 

) lEfi^is^u (ommm 5 o 3 ^ & # 5 ^ ^ $o ® g 5 o 4fflo*E$pnfiit5f 

#^±fcff6Ltv^T«Jf*i*itit4*fffili:*3Jt5±B«*©ia#J|i m^Jf 5 0 
[ 0 2 2 1 ] 

Jria^ 2 CO 5 O 6 11, ±IB*fitbas 5 0 O b ±K*5V^T ^ S ^ S ®> SB 5 0 0 b Sr S 

use 5 o o b <d «2ri5i (m i 5 ic^-r x ^isj) i:fi»st5tfto2o©Bat85 0 7 
t . ^ii»a5oob(oi^*^i (z^^) <duj& z&m-t ztcftco i 

ffi ®4£ 5 o 8 £ K ^ — yftJHTV^ 0 

[ 0 2 2 2 ] 

■±E2ooB»8fi5 0 711, Stt«»8B5 0 0 b<O«*lftj ( x * [6j ) P5 MB ffll Jb *5 I * T 
. ilJ^S 0 0 b^)Uii[S] ( y ) i*IIIo-CSlJbjl, #^lSm® 5 0 7 ^)|t 
» 5 0 0 a|||©j(|»|t, 5 O O a ICfif UT8ij8^5 O 7 a 5:i^lT^5 0 

#SSiS 5 0 0 b Salt 1 O0)B»tffi5 0 7 4Rlt5fc*ltt?*o-Cfc 

[ 0 2 2 3 ] 

— * * ±E*ffliS5 o 8ii, Sl^S»S5 5 0 0 bcD^I^^^ft ^ ^ : $IJ_h^c:^oV^T,MSbSB5 

o o b oft j^ifej^fri^ioTRit e>H, ±iasg»m®5 o 7 t h « »z , ^ as m *i 5 0 8 

OltS 5 0 0 afl!|(DSgS5H, 1£S5 0 O a ±l:fiS t TSiBf 5 0 8 a S««tt 
V^So ffi. #^®b§B 5 O 0 b JbK fcn>TSf O^Ulii 5 0 8 SrlSltT t> <fc 
[ 0 2 2 4 ] 

ftv JtlE^l^fIfi£Ji5 0 3ll, i£9 5 O 0 a ± fc* It 5 - »Ofi»ft 5 O 0 b H © t - 

»c *j -c , ^kj§p5 o o b t nRMm\z^m-r z&mm* 5 o 3 a u^s e 

[ 0 2 2 5 ] 

jifs#Mi&$55 o 0 b \? % jtmm 1 (omum 5 0 3 ^ 2o(Dmtbm®5 0 7 1 <om 
twii, ^^^ibgu 5 o o b &*:<Dmjjfa s ± 5 11 a 5 0 0 b <o m^mm t 

^m-r s m&m<DmEEfrtPto ^^^picioxi^p mi <ommm 5 0 3n 

II, ^^^KmJE^PPio^H^)"-^, 2O0KB1S5 0 7 til, iE^*SVM:»fl5«E 
* s EPAD S *t % wOrt-e, #Stt» 5 0 0 bO«*fi-JB»«*#ftt5i:*l:|l, te*S 
»«**te»bT, R8IS5 O O b#tOft8»|«|:«»t5. »Stt» 5 0 0'b 

O *l * [6] — »«****llBi-Sfc#fcHu ft M «!l * b T , «»tt500b****>-» 
»« *«-t" * . :ofii^«:SSl:ft9iSt:iiaoTSBS 5 0 0 bjJS^o(g*|6j|: 
SSt5 0 JSK &MSbgB 5 0 0 b-blc^lt-5 2 o (DmW)M& 5 0 L ^^fH^-^Htff 
«rffiD-r*«llT?1>, Stta«i»5 0 0 bSr*o«*i*iilr«»S-frsri:H:Rrtt-c*>4. 

* tt, -^^iisps o o b n, 5 o o b <o^;fr ft K^v^si^ics^ft # k 

^ 7£ b , — *f g fb gB 5 0 0 b f®(Dtp#:\Z&><oXm&W)n 5 0 0 bOft^^f^lCJii;^* 
[ 0 2 2 6 ] 

±ia«^o^ii*-fe:^iMc^v>T. -^^Mib^soob^^oiii^rpj (x*fi) ic_bis 
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, 2ofi»|B5 O 0 b 14, 3j) tjl^iaotff^*^ ( z # ft ) £ A, T* J£ L ( — 

tfcb*f^4lt, H^)til 5 0 3 tfettJtl 5 0 8 ^ y ;* y ;£> co* 

CI fc "C # 3 o 
[ 0 2 2 7 ] 

* *> , ^DtJ^Fcli, ^«*J§S5 00 b(D*g^l6]COii^Srv x ^11)9 5 0 0 b 
F c = 2 m v o> 

i45^)t, all* JAFci^AaSwOlti^i^iitiS. 

[ 0 2 2 8 1 
[ 0 2 2 9 ] 

i~ 4 fo *> * 017 (a) H/Tti 5 Kl , J?^0. 3mmO* 4 ^ y f '> !) 3 y ( 5f 

SBI4H18*HB) 3&^ft5S« 5 0 0 SrffltU, B 1 7 (b) I:$ti5l^ 
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